MECHANICS 


MAGAZINE 


WRITTEN SO Y 


# 
CANN UNDERSTAND IT 
4 
| | 
ij 
4 


POPULAR MECHANICS ADVERTISING SECTIO‘ 


Here’s Your Chance 
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BUILD ARTIFICIAL ISLAND OF CONCRETE 
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sorted. 
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be pulled over repaired by spliet 
rain or inclement — ordinary pine poles, 
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STUDENT MILITARY CAMPS UNDER ARMY 


the new system inaugurated by the summer, camps 
War Department last summer, for Gettysburg, 


camps for military instruction, The camps 
‘nded. The main purpose will be 

\\ he inerease in strength ot Asheville, N 
the present imadequate personnel of | Monterey, | 
he military reserve. In this increase, The men, 
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EXTRAORDINARY WIRE FLOWER POTS FOUND 
)MOBILE SKID HELPFUL IN GARDENING 
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BOSTON FERN WITH FRONDS’ COST OF SENDING 
EIGHT FEET LONG MESSAGES 
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A Boston Fern with Fronds Eight Feet Long, usual 1O-waore 
Nourished on Fish Scrap must be 
Which reach the unusual charges of 

length of eight feet. This result was charges on th 
btamed only with the utmost care station to ships 
and attention to the plant’s growth, 12 cents, and im 
Pwice a week the plant was caretully with ship-station 
watered with a diluted solution of fish cents and 2 cents 
scrap) obtained from menhaden- example, a messag 
oil factory, the part utilized being the ship at sea, Via ft 
remains of the fish after the oil is tion, would c 
pressed out \ tablespoontful of fish telegraph, 6 cent 
scrap toa gallon of water provided fer- charge, and at | 
tilizing material in the proper propor- station, or 16 cent 
tion. Care was also taken to see that for a minimum ni 
the “crown” of the fern, from which 
the leaves sprout, was well above the C©Under the new 
surface of the soil at all times, while law, orders issued 
the leaves themselves were sprinkled — will be payable at 
eccastonally with tepid water. It took instead of ¢ 
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suggestions in this line are reproduced 
herewith. One is a spiral band of fur 
encircling the leg from the ankle to 
the calf; the other a jeweled purse or 
cigarette case attached to a broad 
varter. 


TO PREVENT REPETITION OF 
MIAMI RIVER FLOOD’ 

lor protecting the Miami River val- 

ley in Ohio from future floods such as 


] vhich it was devastated in th 
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Map Showing Lucation of Proposed Reservoirs That 
will Hold Back the Flood Waters of the Miami 
River Watershed in Ohio and Prevent a 
Repetition of the Flood That Devastated 
That Valley in the Spring of 1913 


spring of 1913, a complete system of 
“dry” reservoirs has been planned, en- 
abling legislation has been passed by 
the Ohio legislature, and the work of 
actual construction only awaits the nec- 
essary court hearings for determining 
relative benefits and damages to indi- 
vidual property holders. The work, as 
planned, Is estimated to Cost S12,000,- 
WOO. Great areas of farm land as well 
as eight cities of Ohio, having an ag- 
gregate population of about 
will be protected by the system of res- 


200000, 


ervoirs. The propert: 
protected district is ¢ 
000,000. 
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of Dining Room Used by Railroad Employes 
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While the other was equipped with a 
rubber hammer for striking the keys 
ot the typewriter. With courage and 
patience she set about to master the 


new implement: 
well that instead 
a helpless cripple 
her living, 


PORCHES ADD TO ATTRACTIVENESS OF pf) :ALOWS 


IRERT 


features brought from India 
Vlich make the bungalow particularly 
Pleasing are the pore hes and the over- 
langing roof, and of these the porches 
are susceptible of the widest individ- 
ual treatment. Southern California is 
famous for its brilliant sunshine 
and equable temperature, making the 
bungalow an ideal form of residence, 
and the porches designed by the archi- 
tects of that state an 
over those of other localities in modern 
adaptation to local conditions. In 
construction of distinctive 
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nerete pillars support wooden up- concrete, and 
rights which in turn bear up the roof, sloping effect 
vhile chains connect the pillars, form vreatly to the be; 
Ing protective barriers along the sides ing. Another int 
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he porch form is that in 
pore h with the arch effect is supporting the 
1, 
il 


roving the choice of many home build- — throueh the toy 
Ct This porch, which is shown in form the corner 
tivo accompanying pictures, consists piers and the sid 


Ine arches, and runs around three been given a rey 
cs of the bungalow The walls are the smooth th 
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LAMINATED GEARS WITH 
STAGGERED TEETH 
quest for silent 

construction 
which 


gears 


auto- 


from 
high- 


metal, 
brass to 
ension steel, and 
he transmission 
efficiency ot 
which equals the 
highest grade of 
cut In- 
stead of taking a 
solid block of 
steel and cutting 
teeth in it by 
means of a mill 
machine, 
plates of steel or 
other suitable 
metal are 
punched with 
teeth their 
rims. These 
plates are then 
jt clamped ina 

frame, and the 
of the veth heat-treated or 
casechardened. Lhese plates or disks 
are then ready to be built up into a 
gear wheel, the teeth being staggered 
and the laminations separated by 
means of very thin disks or washers, 
which leaves a clearance for the teeth 
without friction. Not only are these 
new-type gear wheels remarkably 
strong, but the “ring,” or hum, is en- 
tirely eliminated. Should any wear be 
observed on any particular plate, the 
disk may easily be removed and an- 
other inserted. 
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DISAPPEARING AIRSHIP SHEDS 
FOR HELGOLAND 


The island of Helgoland, situated in 
the North Sea off the coast of Ger- 
many, is being rapidly made into a 
strong naval base by the German gov- 
ernment, and an interesting feature in 
this development is the means used for 
making the air-craft fleet a strong and 


efhicient auxiliary to the navy. A novel 
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revolving and = 
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\l) ATORS OF GLAZED ILLUMINATED AEROPLANES 
PORCELAIN IN NIGHT FLIGHTS 


ators, against hic] Highly spectacular effects wer 
shave been urged, nha duced by some recent experiments in 
those made of ¢lazed lying illuminated acropla 
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WHAT EDUCATION DOES FOR One « 
THE CONVICT 
ti 
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nas the most en 
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Logs 
4 
ey Lote thé: 
Maryland State Penitentiary: > 
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Written by an Expert Sign Painter Who could 
not Read His Own Signs When Sent to Prison 


Convicts at School in the 


and better for the individual criminal 
than ais the vindictive and unintelli- 
gent treatment of prisoners formerly 
the Intra-Mural Sehool 
existence less than two 
results have been such 
astonish even the founders of 
Much of its success is Ile attempt 
ttributed to the employment of edu- borrowing 
cated convicts in the actual conduct 
school work, as a convict is 
han an outsider to under 
peculiar mental habits in- 


prison life. 
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is man will be not only 
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nat all, but at school 

| is ever stationed in 


nd he is given as in 


eas possible Dur 


ne that the school has 
t] 


ie guard has never 
perform, as there has 
e of disorder or trou- 
lroom 


vireless service at the 
a word is promised 
system ts in opera- 


Denmark 
vay of Ballybunion, 


er between 


POPULAR MECHANICS 


A MICROSCOPIC FORTUNE: 
$25,000 IN RADIUM 


people are familiar with the 


tablet or three-grain Cup 
sulk 
nine. ~ 
quinine 
]) \ I 


fact, that 
thre 
Ol this most 
precious met- 
al, which is 
worth 
(WM, Consists 


£95, . 


of but a few 
specks, al- 
most micro- 
This 


little fortune, 


SCE pie 


incased in a 


‘ontainer of 


4 
lead, is searcely larger than a one 
grain capsule of quinine, and, thoug! 


it may be held between the thumb and 


repres¢ nts a greater alue than 
the life savings of manv an industriou 


man. 


INFERNAL MACHINE PROVES 
TO BE RIVER GAUGE 


Considerable uneasiness v caused 
in a city of Southern California when 
devi e a | ] han 
sm tached to evlinder | 
thought to be nfernal m 
disc ered in the debris brou: td 


this supposedly dangerous instrument 


had been turned over to the gover 
ment for investigation 11 
be the automatic river gauge that ha 
been keeping the record of the rise and 
fall of King’s River for 11 vears tor the 


United States Geological Sur 
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THIS HORSE WEARS GOGGLES 
WHILE WORKING 


A horse which is constantly em- 
ployed in a California factory, where 


Chemical Fumes are Prevented from Injuring 

Horse’s Eyes by Curious Goggles 
fumes irritate the eyes, is equipped 
with goggles. A leather mask fits 
over the head and ears and holds the 
glass pieces firmly in place, keeping 
the chemical fumes from attacking the 
delicate membranes. Of course, not 
the horse only, but the driver and other 
employes whose work brings them in 
contact with the noxious gas find pro- 
tection in goggles of similar construc- 
tion. 


@Many kinds of dyes 
from sawdust. 


are now made 
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FLAMELESS COMBUSTION TO 
PRODUCE HEAT 


Flameless combustion of gas for the 
purpose of producing heat in usable 
form is made possible by a burner that 
has been patented by a Chicago in- 
ventor. The purpose of the invention 
is to obtain the highest possible tem- 
perature from the combustion of a 
mixture of gas and air without the 
danger of backfire or explosion that 
accompanies such combustion in a 
flame. The construction of the burner 
allows the current of paseous mix- 
ture, flowing with great velocity, to 
pass through heated tubes made of a 
substance such as a combination of 
thorium and uranium oxides, which 
becomes incandescent through contact 
with the gas mixture, and gives off 
intense heat without flame. 


NOVEL LOCOMOTIVE USED IN 
ALPS AND APENNINES 


Freight locomotives of novel design 
are in use on the Italian State Rail- 
ways for handling traffic through the 
Alps and the Apennines, where con- 
tinuous grades having a rise of 1 it. 
in 3814 ft. are common. These loco- 
motives are balanced compounds with 
10 wheels, all of which are drivers, and 
they are therefore capable of exerting 
an enormous tractive force. The most 
unusual feature of the design is the 
placing of the coal bunker, with a ca- 
pacity of 4 tons, on top of the boiler 
just forward of the cab. The tender, 


aside from having a brake compart- 
ment, is used only for carrying water, 
and can be coupled to the front or the 
rear of the locomotive as required. 


Powerful Italian Locomotive with Coal Bunker Carried on Top of Boiler 
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Downstream Side of Dam, Showing Removable Beams and Parabolic Corcrete Crest 


CONCRETE BEAMS FORM FACES 
OF NEW DAM 


A novel type of construction was 
adopted for the concrete dam that has 
just been built across the Mississippi 
River between St. Paul and Minne- 
apolis. Both faces of the dam, instead 
of being cast solid, are made of beams 
cast separately and bolted down after 
being placed in position on the solid- 
concrete supports. Each concrete 
beam is 16 ft. long, and on the down- 
stream side, where eight beams are 
used, they are 18 in. thick. On the 
upstream side 19 beams, varying in 
thickness from 33 in. at the base of 
the dam to 29 in. at the top, are used. 
Each beam weighs about 5 tons and 
has bolt loops secured to the concrete 
at each end. The joints between 
beams are tightly filled, making the 
dam waterproof. The crest of the dam 
is parabolic in form and is of concrete 
cast in place on the concrete supports. 
One of the evident advantages of this 
construction is the ease with which a 
damaged beam may be removed and 
replaced without disturbing adjacent 
portions of the dam. 


HOW THEY TRANSPORT PIGS 
IN CHINA 


The philosophical Chinese long ago 
learned that the hardest way to change 
a pig’s location is to drive it. Ina 
land where fences are unknown, where 
low hedges separate fields of rice, a pig 


Chinese Method of Transporting Hogs 


on freedom bent will do an immense 
amount of damage when pursued at 
top speed by shrieking coolies. So a 
national custom grew up of tying the 
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pig to a long pole, covering it with 
wrappings of straw and marsh grass 
and carrying it bodily between two 
bearers. To this procedure the pig 
makes no objection, and the movement 
of stock goes on in peace and quiet- 
ness. Whether the pig is to be taken 
from one pen to another, or to market 
ten miles away, no other method of 
transportation is thought of. 


Republic of Panama is plan- 
ning, on the opening of the canal, to 
make Colon and Panama City free 
ports of entry for the merchandise of 
all the world, and to construct great 
storage warehouses on the isthmus. 


USING MOTORCYCLE AS A 
HOISTING ENGINE 


Of the many uses to which a motor- 
cycle can be put, that of using it as a 
hoisting engine is probably the most 
novel. An Australian farmer who was 
building a barn first hauled all his 
material from the railway station in 
a trailer pulled by his American-made 
motorcycle. There is nothing new 
about this, as motorcycles have been 
used as traction engines before. But 
when the barn was completed there 
still remained a 400-gal. steel water 
tank to be lifted to the roof. As there 
was no winch or suitable block-and- 
tackle equipment to be had, getting 
this tank into place looked like a diffi- 
cult problem. Then the motorcycle 
was brought into use. Two poles with 
a crossbar at the top, a pulley and a 
strong rope were obtained and erected, 
and with the power furnished by the 
motorcycle the tank was easily lifted 
to its place on the roof. 


AUSTRIAN ARMY ADOPTS 
PNEUMATIC PONTOONS 


Air bags carried by an advance 
force of the Austrian army are used 
for boats and floats to cross rivers and 
prepare bridges for following columns. 
The bags, made of waterproof can- 
vas, are some 5 ft. in length and half 
as wide, and are rolled up when not 


Austrian Soldiers Preparing 
Pneumatic Pontoons by 
Inflating Waterproot Bags 


Using the Air Bags as a 
Substitute for a Boat 
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Knee-Braced Concrete Culumns Support Highway Bridge 


in use. On approaching a river the 
force unrolls the bags, inflates them 
by simply blowing them full of air, 
and seals the orifice with an air-tight 
clamp. A plank, 10 or 12 ft. long, is 
lashed to two bags and this improvised 
boat or float will support several men. 
When spaced at the right intervals, 
these bags form pontoons for the sup- 
port of a temporary bridge. 


NOVEL BRIDGE PIERS ON 
ST. CROIX RIVER 


The  reinforced-concrete column 
bridge which crosses the St. Croix 
River at Hudson, Wis., has recently 
been completed and presents some in- 
teresting features. It is a highway 
bridge, the riveted span trusses being 
supported on pairs of knee-braced, re- 
inforced-concrete columns, each from 
4 to 5 ft. in diameter and varying up 
to 60 ft. in height. The piers on which 
these columns are supported are 8 ft. 
in diameter and 12 ft. high, extending 
down about 7 ft. below the top of the 
foundation piles. The bridge is 1,016 
ft. long, with a roadway 18 ft. in the 
clear, and at its highest point rises 48 
ft. above high water. The pier col- 
umns were built in wood forms, 14 ft. 
high, raised without removing them 
as each part of concrete was laid. The 


floating mixer was anchored abreast 
of each column site, and the concrete 
elevated in towers for dumping into 
the forms. 


CATCHING A THIEF WITH 
A CAMERA 
A North Carolina farmer who prided 


himself upon his cantaloupes found 
that his finest melons disappeared, but 


Camera 
Catches a 
Connoisseur 
“Lifting” 

a Cantaloupe 
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try as he might, he could get no clue 
to the thief. Having a photographic 
camera he hit upon a scheme to dis- 
cover the responsible party. Conceal- 
ing the camera in a thicket close at 
hand, he focused it upon a delicious 
banana cantaloupe that was just begin- 
ning to turn yellow, connecting the 
stem by a dark cord to the shutter. 
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When he returned to the patch that 
evening the melon was gone. He 
hurried the film to the dark room, and 
upon developing it, recognized the 
stooping figure as a_ neighborhood 
character. All that was necessary was 
to mail him post with 
his picture upon it, and the ravages 
stopped short. 


NEW METHOD FOR MAKING MAPS OF THE WORLD 


If one takes a hollow rubber ball on 
which the continents are indicated as 
on a globe, cuts this ball into eight 
equal pieces, and then spreads these 
pieces flat under a glass, he has the 
principle of a new method devised by 
an American engineer for making 
world maps. The cuts, of course, 
must be made at the right points, and 
the pieces must be assembled in the 
right way, if the map is to be of 
practical value as a world map after 
it is made. The purpose of this new 
projection is to avoid the extreme 
distortion that is the objectionable 
feature in Mercator’s and practically 
every other projection used for repre- 
senting the surface of the entire globe 
on a flat sheet of paper. Some dis- 
tortion is bound to occur when any 
part of a sphere is laid out flat, but 
this is so small with the new projection 
that the paint used in marking the con- 
tinents on the experimental rubber ball 
was not even cracked. In dividing the 
globe for making a world map, one cut 
is made along the equator, while for 


the other cuts meridians are chosen 
that will miss important divisions of 
the land as nearly as possible. These 
meridians, of which there are four, 
are 90° apart and therefore lie on two 
great circles that intersect each other 
at right angles at the poles. The first 
meridian, which is at longitude 221° 
west of Greenwich, just misSes the 
east coast of Greenland and passes 


south through the Atlantic Ocean. 
The second meridian, longitude 1121.° 
west, runs close to Salt Lake 


City, Utah. The third meridian, long- 
itude 15742° east, lies mainly in the 
Pacific Ocean and just misses the east 
coast of Australia, while the fourth 
meridian, longitude 671° east, passes 
east of the Ural Mountains and south 
through the Indian Ocean. These 
eight sections of the globe are then 
joined together in the manner shown 
in the accompanying illustrations, in 
which the heavy circle around the 
north pole equals the circumference of 
the globe drawn to the same scale as 
the sections. 


A Rubber Ball Laid Out Flat to Produce a Globular Map of the World on a Plane Surface without 


Distortion: On the Drawing at the Right the Heavy 


ircle is the Same Diameter as the Globe, 


While the Straight Line Equals in Length the Direct “‘Great-Circle’’ Route from Panama to Japan 


7 


| 

| 


| 


REVIEW 


= in these pages on the war situation is difficult, owing 
to the fact that nearly three weeks must elapse each month 
between the time when the last reading form goes to press and the 
appearance of the magazine on the news stands. Even 
| before these words can be published, the war cloud 
| 


may have cleared away or we may be in the midst of 
active hostilities. 

There is no question that the people are a unit in a 
desire to avoid the conflict, and that they are willing 
to strain points as never before in our history to 
maintain peace. While the war extras of the first few days were 
eagerly devoured, and there is no lack of real patriotism, there is no 
public tension or clamor for fight. We are not inflamed and insistent 
for the smoke of arms, as on several previous occasions, notably the 
Spanish war. We are less inclined in our sacrifice of young men, 
for whose death no acquisition of conquest can compensate. The 
great majority do not want Mexico, and even the opportunity of being 
the agency of civilization in a country which is so uncivilized as to 
fire on Red Cross tents fails to appeal strongly. 

The Tampico incident is too insignificant, as compared with the | 
many other insults which were overlooked, to be taken seriously as | | 
the apparently last straw. Other and far more potent influences 
will in time come to light as the casus belli, probably a notice from 
one or more of the great powers that unless we restored order they | 


War | 


would. As compared with Cuba, conditions are very different. In 
Mexico, the work of the Navy would necessarily be limited; in Cuba, | 
our land forces were fighting chiefly aliens to the island, while the 
natives regarded us as their savior. In Mexico, hatred of Americans 

is deep-seated and extends over two generations, which with a mis- 
understanding that has been fostered and scattered widespread, | 
especially the past year, has inflamed the natives to fever heat. Add 
to this the physical obstacles of poisonous drinking water; feversand 
other pestilence which lie in wait for the unacclimated; the inevitable 

| guerrilla warfare in a vast mountainous country; and the result is a 
| combination difficult to deal with. 


With all this in mind, however, there is with the extreme 
reluctance to fight, a firm, deep-seated determination that if there is i 
no other way, once the campaign is actually decided on, activities | 
shall be pushed with that energy and effectiveness synonymous with 
American determination and enterprise. There will be no flinching, 
| and the harder the undertaking proves, the greater effort will be made \\ 
e to grapple with it. Our national honor will be abundantly vindicated. , 
Perhaps the most unfortunate condition is the utter ignorance on 
| the part of the Mexican masses—-some 90 or more per cent of whom | 
| cannot read their own language— of the fighting abilities of our forces. 
They have no conception of what a thoroughly trained and disciplined, Hi 

even if unseasoned, army can do, which in event of an engagement 
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means an unnecessarily large sacrifice of life. For there can be but 
one final result; how long a time would be required to accomplish 
that result is difficult to forecast. 


If mediation should succeed in bringing order out of chaos, it 
would be not only something to be thankful for, but serve as a graphic 
example of the possibilities of the Peace Idea, of which thousands of 
its own followers have thus far had more hopes than expectations. 


ITH the public mind so engrossed with the Mexican matter, we 

may get a brief respite from the deluge of reforms which, like 

the avalanche, seems to gather volume in its descent. That there 
are evils and injustices galore is not to be denied; but 
we really are not half as bad at heart, or even in 


Reform performance, as we have allowed ourselves to be 
the painted to our own eyes. We have had our short- 
Reformers comings dinned in our ears so long and constantly that 


we have come to think of ourselves as much worse 
than we really are. The reform era found its oppor- 
tunity when muck raking no longer offered either fame or money to 
frenzied writers. Persons who lacked the ordinary abilities to command 
public attention in any other way found their opportunity, and often a 
job, in so-called reform movements, and were able to gratify personal 
vanity by getting their names in newspaper headlines. With no broad 
knowledge of the subject, and without a careful study of the problem 
which serves them, they pose as experts. Far be it from this maga- 
zine to belittle the honest reform of any genuine evil; but while 
apparently nothing is good enough for the professional reformer, is it 
not wisdom to give equal prominence to our good men and good 
accomplishments? 


Is it not a fact that never in the history of the United States were 
there so many honest men, honest businesses, and honestly made 
products as today? Was there ever, in any land, since the dry land 
appeared out of the wilderness of waters, as many or as large bene- 
factions of every kind for suffering humanity, as today? Yet how few 
columns are devoted to the constructive story of the good things being 
done, and how many pages to destructive articles! 

The Mexican trouble will not be without its compensation if it 
only affords some relief from the obsession of reforms, and even in a 
measure reforms the reformer. 


H. H. WINDSOR. 
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POPULAR MECHANICS AS A SCHOOL TEXTBOOK 


High-School Pupils in 
Honolulu on Their Way to 
Recitation in General Scierce 

The pupils of the 
McKinley High 
School at Hono- 
lulu are using 
Popular Mechanigs 
Magazine as one of 
the textbooks in 
the course in gen- 
eral science. Un- 
der this head are 
included instruc- 
tion in physical 


chemistry and_ bi- 
ology. It has been 
found this 
magazine is useful 
in giving the stu 
dents every month 
illustrations of the 
practical applica- 
tion of the prin- 
ciples of science 
which they obtain 
from their other 
textbooks and 
their classroom 
work. 


geography, geol- 
ogy, physics, 


RUSSIAN BIPLANE REPAIRED 
WHILE IN FLIGHT 


During the flight of the Sikorsky 
biplane “Ilja Mourametz,” in which 
eight passengers were carried for a 
period of 2 hours, 6 minutes, as reported 
in the May, 1914, issue of this maga- 
zine, the reliability of this enormous 
craft was demonstrated in a remarkable 
manner. The carburetor of one of the 
motors was stopped by freezing, but 
this did not interfere with the flight, 
as would have been the case with 
any other aeroplane. A mechanician 


Study Hour in the McKinley High School at Honolulu 


climbed out on the wing and thawed 
out the carburetor, and in the mean- 
time the airship was kept in full flight 
by the other three motors. As a re- 
sult of this and other tests the Russian 
government has ordered 10 of these 
aeroplanes, which are to cost a total 
of $500,000. The “Ilja Mourametz” 
is to be transformed into a flying boat. 


CAn Americar company has secured 
a concession for mining oil and min- 
erals in the vicinity of the Dead Sea 
in Palestine. 
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Vera Cruz: 
American 


a Boiler as 
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| Mexican Troops 
| at Vera Cruz 


American 
Sailors 
Picking Off 
“Snipers” 
from behind 
Railway Cars 
as Breastworks 
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THE AMERICAN ARMY AND NAVY IN MEXICO’ 


What happens when a nation goes to war? The photographs on this and the following pages 
tell graphically the story of the American advance on Mexico. Army and Navy both are stronger 
and immeasurably more efficient than when the war with Spain was fought. 

On the opposite page are the very first photographs of the fighting at Vera Cruz, received 
in the United States just as this issue was going to press. 


| The Power of Our 
Big Guns: 
The battleship 
“Florida” Firing 
a Broadside with | 
Its Big Guns_ || 
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\ Ammunition for the 
\ { Big Guns of the | 


“Tacoma” 
being Taken 
Aboard at the 
Boston Navy Yard | 
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Where the Trouble } 
Started: Gunboat |} 
“Dolphin,” Boat's 

Crew from Which 
was Arrested by | 
Mexican Officials 
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| The North Atlantic Fleet of the United States Navy Cruising in Column Formation at ‘Full Speed Ahead’’: 


Come the Battleships ‘‘Florida,” ‘‘Utah,” “Delaware,” ‘“‘North Dakota,”’ “South Carolina,” 
COPYRIGHTED BY E.MULLER JR FROM UNDERWOOD AND 


Each of These Boxes Contains 
1,000 Cartridges for Navy Rifles 
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Hoisting Retrieved 

Torpedo Aboard 
the Battleship 
“Wyoming” 


FROM COPYRIGHTED PHOTO 
RY INTERNATIONAL NEWS | 
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The Dreadnought ‘“‘Wyoming’”’ Heads the Column; Then (¢ 
“Rhode Island,” “Georgia,’”” and “New Jersey” | 


UNDERWOOD 


i The Battleship “Arkansas,” Admiral Badger’s Flagship at Vera Cruz: The Photograph was Taken 

: as the Great Fighting Machine was Getting under Way for the Voyage to Mexico 
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Brought on Hostilities 
with Mexico: 

) The Arrest of the 

*‘Dolphin’s” 


Landing Party at 
Tampico | 


| The Incident That H 


| Sailor from the 
| “Dolphin,” 
with Mail Pouch, 


being Taken to 
== =| Prison by Mexican 


Federal Soldiers 


Every Sailor 
must Be a Soldier 
at Times: 
A Landing Party of 
Bluejackets i 
in Action Ashore 
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TAMPICO 
EXICO, the scene of the 
present international diffi- 
the states o exas, New exico, 
Arizona, California and Nevada. Me VERA CRUZ 
The city of Mexico, 7,415 feet * 


* 


above the sea level, is about 200 
miles from Vera Cruz, its seaport, 
,)\) with which it is connected by two 
lines of railroad, with numerous 
tunnels and trestles that make it 
easy for the Mexicans to hamper 
the advance of an invading army. 
Vera Cruzis about 900 miles from 
New Orleans, and 
800 miles. The 
boundary line be- 
tween Mexico and 
the United States 
is 1,810 miles 
long, the Rio 
Grande compris- 
ing 1,136 miles. || 


| Mexican Federals 
“Sniping” 
merican 
Troops from 
Housetops 


Sailors from the Fleet i 

Advancing on an Enemy ] 

Ashore. Drawn from 
a Photograph 


™ 
| 
aN \ 
i 
| a5 
WR 
Stas 
ig. 
Cr 
> \\ 
} 4 ~ 


On the Mexican | 
Border: An 
American 
Artilleryman 
Signaling from ||} © 
a Gun Caisson | 


PROTO COPYRIGHTED BY THE 
INTERNATIONAL NEWS | 


A Cavalryman 
in Action: 
A Soldier of 
the 15th U. S. 
Cavalry Riding 
across the 
Texas Desert 


FROM PHOTO COSVRICHTED BY 
THE INTERNATION AL MEWS 
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| How the Border is Guarded: A Cavalry | 
| Patrol on the Banks of the Rio Grande. | 
\ Every Point Where the River can be A 
|) Crossed is Watched by Our Soldiers | 
|| and the Texas Rangers 
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|| A Draft of Recruits from the Naval Training Stations, 
h) Carrying Their Dunnage, Arriving on Board 


{ 
| the Battleship Louisiana” 


\\ in the Forward 
Turret of the 


“New York” 
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¥ A Detachment of 
Bluejackets 
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REVENUE-CUTTER SERVICE 
BLOWS UP WRECK 


The revenue cutter “Onondaga” re- 
moved a menace from the path of com- 
merce when she exploded half a ton 


practical test of the Gatun locks and 
towing locomotives was made on 
April 1, 1914, when the launch “Bal- 


Crew of Cutter Placing Mines 


of gun cotton in the upper works of 
the steamer “Monroe,” sunk in colli- 
sion with the “Nantucket” in a fog last 
January. The hull of the wrecked ves- 
sel is now resting on the floor of the 
ocean, safely below the keel of the big- 
gest ship which may pass over it. The 
explosive was so placed that while the 
wreckage which threatened the safety 
of navigation was utterly destroyed, 
the hull, containing a valuable cargo 
of cotton, was left intact as far as pos- 
sible, in the hope of salvaging it later. 


PANAMA CANAL READY FOR 
WARSHIPS 


In connection with the Mexican 
crisis a number of cruisers, gunboats, 
torpedo boats, destroyers, and colliers 
are to be passed through the Panama 
Canal, and the canal will thus be dedi- 
cated immediately to its most impor- 
tant use—the military protection of 
the United States. The locks are now 
complete and in working order, and, 
according to a statement by Governor 
Goethals, the entire canal is navigable 
for the largest ships of war with the 
exception of the portion at the Cucu- 
racha slide. Even at that point the 
navigable depth is 28 ft., and the larg- 
est ships of war can be passed through 
by lightering the coal and supplies. A 


The Explosion Which Removed a Bar to Navigation 


boa” with two scows taken 
through. The time required for com- 
pleting the lockage was 1 hour, 13 
minutes, or 2 minutes more than the 
time specified in the schedule issued 
by the canal authorities. 


ELECTRIC BRANDING IRON 
USED BY PACKERS 


lor branding hams, bacon, and other 
packing-house products, a new elec 
trically heated iron has been invented, 
which receives its current from an or- 
dinary lamp socket at a cost of but 
one-fourth of a cent an hour. The 
heating element is a strip of resistance 
ribbon sealed in the head, similar to 


This Electric Branding Iron is Intended Primarily 
for Use on Hams, Bacon, Etc. 


that used in electric flatirons. Around 
the edge are arranged the numerals 
which also receive the heat, and are 
used to mark the weight on the goods. 


C Flying with a wind that was blow- 
ing at 6214 miles an hour, an aeroplane 
carrying two German military airmen 
recently made a flight from Hanover 
to Berlin, 160 miles, in almost exactly 
one hour. 
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TO RECONSTRUCT LANGLEY’S “AERODROME” 


\Vith the purpose of demonstrating 
the fact that a practical heavier-than- 
air flying machine was actually built 
by the late Prof. S. P. Langley, Glenn 
Curtiss proposes to build and Lincoln 
Beachey to fiy an exact duplicate of 
the original Langley machine. It will 
be copied from the “aerodrome” of 11 
years ago, which is preserved in the 
Smithsonian Institution at Washing- 
ton, with the exception of the engine. 
The motive power for the replica of 
the now historic air craft will be an 
80-hp. Gnome motor. 

Both Curtiss and Beachey believe 
that Professor Langley had solved the 
problem of flight by heavier-than-air 
machines. Both feel that an act of 
justice would be done by showing the 
world at this time that only a succes- 
sion of untoward accidents prevented 
the Langley machine from actual flight 
in 1903. Equipped with a modern 
motor, instead of the steam engine 
with which Langley achieved such re- 
markable power in his day, they both 
feel assured that the machine will soar 
successfully, vindicating the genius of 
the man who was laughed to death by 
the newspapers of his day. 

Prof. Samuel Pierpont Langley, for 
many years secretary of the Smith- 
sonian Institution at Washington, died 
in 1906 at the age of 72, heartbroken 
by the ridicule heaped upon him by 
the press because of the repeated fail- 
ures of his big aeroplane to fly. For 
fifteen years he had devoted his time 
and his genius to the study of the un- 
derlying principles of flight. He de- 
vised new methods, built ingenious 
registering machines, recorded count- 
less experiments, overturned old the- 
ories and developed mathematically 
the principles upon which heavier- 
than-air machines must fly. Indeed, 
on the 6th of May, 1896, his first 
model, containing a steam engine of 
less than 2 hp., did make two flights 
above the Potomac River, from the 
roof of the houseboat where he was 
conducting his experiments, and 
photographs were taken of the ma- 


chine in the air by Prof. Alexander 
Graham Bell. 

Two years later the Board of Ord- 
nance and Fortifications allotted Pro- 
fessor Langley $50,000 with which to 
build a man-carrying machine. The 
gasoline engine was now available, so 
he built a model, weighing 58 lIb., hav- 
ing 66 sq. ft. of plane surface and 
equipped with a 24%4-hp. gasoline en- 
gine. It made two magnificent flights 
on Aug. 8, 1903. 

But the large machine, built upon 
exactly the same lines as the success- 
ful model, weighing 830 Ilb., with a 52- 
hp. motor, and carrying one passenger, 
never flew. Twice it essayed the air, 
on Sept. 7 and Dec. 8, 1903, and twice 
it plunged into the Potomac. Both 
times an accidental catching of the 
wings in the guy wires of the support- 
ing elevated rail prevented it from 
leaving the ways, and it was thrown 
into the water, without, as Professor 
Bell said, “ever having a chance to fly.” 

Professor Langley was dependent 
upon the generosity of Congress for 
the funds to carry on his experiments, 
and Congress, after the failure of the 
big machine, refused to make further 
appropriation. Professor Langley him- 
self was bitterly attacked on the floor 
of Congress for wasting public money 
“in such foolishness.” So he was un- 
able to proceed further, even to the 
extent of trying out again in actual 
flight the aeroplane upon which he had 
expended so much time and money. 

Today all airmen acknowledge their 
debt to Professor Langley, crediting 
his long series of experiments with the 
discovery of the laws of aerial support 
and the fundamental principles of 
buoyancy in the yielding medium of 
air, which were hardly known before 
his time, and in estimating which even 
so famous a philosopher as Newton 
erred widely. Without the data col- 
lected by Langley, the Wrights would 
hardly have dared attempt their glides, 
as their early machines were con- 
structed only after careful study of 
the Langley experiments. 
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This Picture, Drawn for 
Popular Mechanics Mag- 
azine from Photographs, 
Shows the Langley 
“Aerodrome,” the First 
Flying Machine Embody- 
ing the Principles That 
are Now Recognized as 
Correct, as It will Appear 
in Flight When Repro- 
duced by Curtiss and 
Beachey and Equipped 
with a Modern Motor. 
For Purposes of Com- 
arison the Artist Also 
hows, Below, One of 
the Latest Type of 
Curtiss Flying Beets. 
The Principles on Which 
This Most Modern of Air 
Craft Flies are Those Dis- 
covered and Demonstra- 
ted by Professor Langley 
Over Eighteen Years Ago 
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A REVOLVER IN HANDLE OF 
VALISE FOR PROTECTION 
As a protection against those bold 


thieves who prey upon bank messen- 
gers and others carrying large sums 


How a Revolver Concealed 
in a Valise Handle may be Used 


of currency to and from the bank, an 
inventor of New York has patented a 
hand bag, in the handle of which a 
revolver is concealed, which may be 
aimed and fired readily without dis- 
engaging the hand from the handle of 
the bag. 


CA canal, estimated to cost $16,000,- 
000, is planned to connect Leipzig, 


Germany, with the Stettin Canal and 
the Baltic Sea. 
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GYROSCOPIC AUTOMOBILE 
RUNS ON TWO WHEELS 


A new gyroscopic apparatus for bal- 
ancing two-wheeled vehicles, recently 
brought out by a European inventor, 
has reached such a stage of develop- 
ment that it is now being promoted 
commercially in England for use both 
on monorail cars and two-wheeled 
automobiles. In this apparatus the 
precessional power of the gyroscope is 
employed for maintaining the balance 
of the vehicle in the same manner that 
it is employed in stabilizing a ship, 
but with a mechanism that is remark- 
able for its simplicity in comparison 
with the precession engine and other 
controlling apparatus ordinarily used 
with an active gyroscope. The gyro- 
scope rotates in a horizontal plane and 
is run by an electric motor at a speed 
of from 1,200 to 1,500 revolutions per 
minute. It is so mounted that it is 
not affected by any grade or horizontal 
turn, but acts instantly when the car 
starts to tip sidewise. The control and 
use of precession for bringing the car 
back to a level beam is accomplished 
in this apparatus by a simple system 
of pendulums and springs, which not 
only causes the car to resume its up- 
right position, but leaves the gyro- 
scope in a neutral pos ‘on and ready 
for the next period o activity. The 
whole apparatus is hiduen in the body 
of the car and is automatic in its ac- 
tion, requiring no manual control ex- 

cept in emergency cases. A gyroscope 
having a weight of from y to 

yy that of the car when 
fully loaded is required. 


Automobile with Two Wheels Arranged Like the Wheels of a Bicycle and Balanced 
Automatically by a Gyroscope 
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‘ PLAYING THE GAME OF WAR 


By LOUIS E. BROWNE 


AR is a game—a game where 

the stakes are the fate of na- 
tions. It is a _ frenzied struggle 
between great minds and brave men. 
Battleships and men are but pieces to 
be sacrificed. War is like chess. It is 
played according to definite rules and 
the leader who plays the best game 
usually wins. 

American dreadnoughts are un- 
equaled the world over, but we can- 
not risk the honor of the Stars and 
Stripes by placing unskilled players 
in command of the game. We must 
train our leaders, and it is for this that 
weather-beaten old captains take a 
severe course at the Naval War Col- 
lege at Newport, R. I. 

Hour after hour, these future play- 
ers of the real, terrible game of war, 
wage mimic battle upon a_ great 
checkerboard-like table representing 
the ocean, using as pieces toy dread- 
noughts, destroyers and submarines. 
To the visitor, the sight of a score of 
men on bended knees, moving minia- 
ture ships about in an apparently aim- 
less manner, gives the impression that 
they have reverted to childhood. 

The game table is 20 ft. square and 
is marked off in inches, each square 
inch representing a square mile. The 
board represents a portion of the 
ocean's surface 240 miles square. 
Steel pins with colored flags, run 
through the tiny ships of painted 
wood, serve to hold the toys in any 
desired position on the table. Battle- 
ships are indicated by blue flags ; cruis- 
ers, by red flags; destroyers, by white, 
and submarines, by green. The 
American fleet is represented by toy 
ships tinted blue, while the enemy is 
represented by red. 

If the toy fleet steams at any given 
number of knots, the distance that it 
moves over the game board can be 
measured from a scale without compu- 
tation. The headway lost by a ship 
when turning is also computed on the 
scale. A stick, 40 in. long, divided 
into units representing 500 yd. each— 


one inch representing a mile—is used 
to determine the distance between 
miniature fleets. This takes the place 
of the range finder on _ battleships, 
upon which the accuracy of gun fire 
depends. 

Here is a typical problem. Late in 
1916 a foreign fleet of 10 dread- 
noughts, cruisers and destroyers leaves 
the North Sea to capture Guantanamo. 
The American fleet is scattered and 
taken unawares. How is it possible to 
save Guantanamo, and if a stronger 
fleet can be mobilized, force the enemy 
into battle and defeat it? 

Officers are chosen on each side. 
They spend hours formulating plans 
which appear to hold chances of suc- 
cess. The strength and battle effi- 
ciency of each ship is estimated, and 
the time when the opposing fleets 
would probably sight each other is 
carefully worked out. The position of 
the sun, wind, sea, and many other 
apparently trivial facts, enter largely 
into the final result. The “blue” com 
mander would mobilize his fleet at the 
point he thought most auspicious, ani 
if the fleet were stronger than the 
“reds,” he would force battle. 

There are certain formations in 
which an attacking fleet may find itsel/ 
able literally to annihilate a superior 
force—provided the commander of the 


latter permits himself to be out- 
maneuvered. These traps, as well as 
the means of avoiding them, are 


studied with the utmost care. 

When within 16,000 yd. the fleets 
are in range of each other. To score 
the fire it is necessary to know the 
number of guns directed at each ship 
every salvo. Records of all of the 
navy’s target practices have been com- 
piled to show the probable hits at 
various ranges. If a dreadnought fires 
a salvo of 10 guns at an enemy 10,000 
yd. distant, the records show that eight 
hits should result. It has also been 
estimated how many great crashing 
projectiles a dreadnought can with- 
stand. The toy fleets exchange gun 


R13 


The 

fire- 
control 
board 
shows what 


ship each of 

the enemy’s ships 

is firing at. When 

a ship is theoretically 

destroyed its number is stricken from the board. 
Here there are two fleets, seven ships in one and 
eight ships in the other. The first two ships in the 
column of the fleet on the right are directing their 
fire on ship number 1 of the other column, while 
numbers 7 and 8 of the latter fleet are still out 
of range. This is an overwhelming advantage 

in favor of the attacking fleet. 


i i hand the umpire written 
An officer sometimes has eight or ten moves planned ahead of the game. He must } 
‘i before he oan play. The officials of the game are the umpire, piece movers, range officer, 
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Here the rival toy fleets are approaching within range and the 
mimic battle is about to commence, On the left, the score keeper 
reads the chart which shows the probabilities and chance of the 
damage from gun fire. The chart is prepared from records of 
all of the navy’s target practices. The officer on the extreme 
right holds the “‘range finder,”’ a stick divided into units 
representing 500 yards when one inch equals a mile. 


The scale is divided 
into units representing 
nautical miles. If the 
ship’s speed for half an 
hour is 20 knots, the dis- 
tance covered on the 
game board is 10 units 
of the scale, 


signals of his proposed third move ahead 
scorers, and fire-control officer. 
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fire until one or the other is destroyed. 
The chances of smoke from the stacks 
bothering the gun pointers is about 
one out of ten. The umpire shakes a 
die. Ifa six is cast, 10 per cent is sub- 
tracted from the ship’s hits. 


Problems often center about such 
strategic bases as Gibraltar, New 
York, or Panama. The questions 


embrace situations that any admiral is 
likely to meet when leading a fleet 
into battle. He would proceed along 
the same lines as he did when playing 
the war game at Newport. With his 
staff he would prepare an estimate of 
the situation, estimate the strengh and 
speed of the enemy, and determine 
where he had best encounter the 
opposing fleet, and at what time of day. 
It is possible that although he had a 
greatly inferior force, something he 
had learned at the War College while 
solving a similar problem would en- 
able him to out-maneuver the enemy 
and win the day. 


BIG FREIGHT ENGINE FOR 
BAVARIAN RAILWAY 


Weighing 135 tons, and nearly 58 ft. 
from buffer to buffer, a freight loco- 
motive, just completed for the Bava- 
rian State Railways, is the largest of 
its type in Europe. There are eight 
drivers on each side. Steam at a pres- 
sure of 225 Ib. is used, the boiler ca- 
pacity being more than 2,200 gal. The 
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steam is superheated and the efficiency 
ot the high pressure is utilized in com- 
pound cylinders to the last degree. 


PARCEL POST BRINGS FARM 
AND KITCHEN CLOSER 


3y establishing direct relations be- 
tween the ultimate consumer of farm 
products and the original producer, 
Postmaster-General Burleson believes 
that parcel post will solve many prob- 
lems connected with the cost of living. 
He has directed that the postmasters 
at Boston, Atlanta, St. Louis, San 
I'rancisco, Washington, Baltimore, 
Detroit, LaCrosse, Wis., Lynn, Mass., 
and Rock Island, Ill., shall receive and 
register the names of persons willing 
to supply butter, eggs and farm pro- 
duce at retail by parcel post. Printed 
lists of these names will be prepared 
from time to time, showing the kinds 
of commodities available, and will be 
distributed to town and city patrons 
who wish to buy direct. The farmer 
will be relieved of the necessity of car- 
rying his produce to market, as the 
rural carriers will make daily collec- 
tions at the farmhouse door, and the 
city carrier will deliver to the con- 
sumer. 


The thin paper used for cigarettes, 
called rice paper, is made from the 
trimmings of flax or hemp. 


This Huge Locomotive is Built for Pushing 
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This Building Played a Strange Trick on the Moving Man 


THE HOUSE THAT SANK 
IN A LAKE 


While a moving contractor was de- 
bating the best landing place for a 
house which he was moving across a 
small Minnesota lake on the ice, the 
building unceremoniously sank through 
the ice in 6 ft. of water. It had suc- 
cessfully been moved from its former 
site and across half a mile of ice, 
which seemed abundantly strong to 
support it, but the dead weight of the 
building when it was brought to a 
standstill precipitated it through 10 in. 
of ice. As the weather was very cold, 
the water froze about the half-sunken 
house as well as inside, making it im- 
possible to proceed. With the return 


of warmer weather, however, piling 


was driven close by, jackscrews lifted 
the building, and it was drawn ashore. 
The accident occurred about 150 ft. 
from the bank of the lake. 


FOOT STEERING GEAR FOR 
AUTOMOBILES 


A new feature in automobiles is an 
auxiliary steering gear operated by 
the feet. Drivers of motor vehicles 
are well aware of the tiresome strain 
upon the arms incident to the constant 
manipulation of the steering wheel, 


and this new steering gear is intended 
to relieve this strain at intervals, as 
well as to enable the driver to use his 
hands in adjusting hat or gloves, cur- 
tains or robes, or any of the mechan- 
isms of the car, while driving. This 
steering gear operates independently 
of the steering wheel. The weight 
of the foot throws it into engagement 
with the steering mechanism, and this 
engagement is broken the instant the 
foot is removed from the pedals. 


Car may be Steered Independently of the Steering 
heel by Means of the Foot Pedals 
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A Crash at the Turn on the Race Track 


HEAVY HAY CROP MAKES A 
DERRICK NECESSARY 


So heavy is the hay crop in 
the districts where alfalfa is grown 
in the west that large stacks are the 
rule, and big 
machinery is es- 
sential in hand- 
ling the crop. 
Every farm 
growing alfalfa 
has a derrick of 
some description. 
The accompany- 
ing photograph 
shows one of the 
three types in 
general use. 
The central pole 
is from 25 to 30 
ft. long, and is pivoted so as to swing 
freely with its load from the wagon or 
buck rake to the stack. The support- 
ing framework rests on skids, so that 
the derrick may be readily moved from 
one stack to another. A man on the 
stack with a small guide rope swings 
the load to any desired place. 


(Traffic through the Suez Canal in 
1913 was less than during 1912. 


REMARKABLE PHOTOGRAPH 
OF AUTOMOBILE ACCIDENT 


During the race for the Vanderbilt 
cup at Santa Monica, recently, a car, 
going at the rate of 60 miles an hour, 
at a turn lost a wheel and crashed into 
the fence. A photographer, perched 
a few feet from the scene of the acci- 
dent, pressed the button the instant 
before he toppled off to avoid the 
awiul blow. That the age of miracles 
is not past seems to be the only 
explanation of the fact that neither the 
driver nor his mechanician were in- 
jured and the machine had only an 
axle broken and the radiator smashed. 


ELECTRIC SHIP PROPULSION 
PROVES SUCCESSFUL 


The success of electric propulsion for 
ships seems to have been conclusively 
demonstrated by the recent full power 
trial of the “Jupiter,” one of the new 
colliers of the United States navy, and 
the first ship of heavy tonnage to be 
built with electrically-driven propelling 
equipment. During the 48-hour period 
of the trial this vessel maintained an 
average power output of 6,940 hp., and 
an average speed of a little over 17 


| 
| 4 
| 
4 | 
| 
| 
| 
A 


~POPULAR MECHANICS 819 


miles an hour, while the guaranteed 
speed was only 16 miles. The “Ju- 
piter” is fitted with a single turbo- 
generator which supplies power for two 
separate motors, each of which drives 
one of the two propeller shafts. The 
placing of a dynamo and motor be- 
tween the generator and the propeller 
shaft not only makes it possible to 
maintain the engine at its most efficient 
speed regardless of the speed of the 
propeller, but permits a more rapid 
and certain control of the ship’s speed. 


LAWYER STUDIES ACCIDENT 
WITH PLAT AND TOYS 


A London lawyer, who specializes in 
personal-injury litigation, in studying 
a case to place the responsibility for 
the accident, and obtain a clear idea 
of the different phases of the affair, 
reconstructs the whole occurrence on 
a plat or plan of the locality, placing 
miniature vehicles representing the 
parties in such position that the ques- 
tion of right of way, traffic regulations, 
rules of the road, and such matters, 
are clearly shown. Thus equipped, he 
is able to place his case lucidly before 
the court. 


NEW PARCEL-POST SCALE 
FOR POST OFFICES 


The demand of postmasters through- 
out the country for a practical, simple 


Scale Designed to Meet Parcel-Post Requirements 


and accurate scale for use in weighing 
the many-shaped packages sent by 
parcel post, has resulted in the adop 
tion of a new model, the invention of 
a Chicago man. The new scale is low, 
entirely constructed of steel, and the 
beam is below the level of the plat- 
form, so that projections from odd- 
shaped packages do not hamper the 
easy read- ing of the 
weight. The beam 
set to ounces at 
one end and 


is 


to pr 


Reproducing a Traffic Accident 
in a Lawyer's Office 


Courtesy L’ Illustration 
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up to 20, at the other. Solid steel 
weights, in multiples of 20 Ib., are 
provided, with which to weigh up to 
the present limit, 50 lb., and also to 
the proposed limit of 100 Ib. Some 
30,000 have been ordered and will be 
distributed, so it is said, to every third 
and fourth-class post office in the 
country. 


HOMEMADE HAT STRETCHER 
ASSURES COMFORT 

An inventor who had been tortured 

by being obliged to wear a stiff hat 

which did not conform to the outlines 


This Device Keeps a Stiff Hat Shaped 
to Fit the Wearer’s Head 


of his head, conceived the idea of mak- 
ing a device which would enable any- 
one to adjust a new stiff felt or straw 
hat to the contour of his head. It con- 
sists of a series of iron flanges pierced 
for bolts and fastened upon a suitable 
board. An outline of the head is ob- 
tained by measurements or from an 
old hat. The flanges are then bolted 
into the required position, and the new 
hat is placed over the device and left 
for a time, no matter how siiff. It 
soon settles into the proper shape, and 
if the device is used as a hat hanger, 
the new headpiece will keep its shape 
and prove comfortable. 
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FIRST NEWSPAPER PRINTED 
IN ENGLISH LANGUAGE 


The first newspaper printed in the 
English language, with its old-English 
type and its quaint account of events 
in foreign countries, was a pamphlet 
issued in 1621. Its title, “Corrant or 
Nevves from Italie, Germanie, France, 
and others places,” is as curious as its 
contents. For many years it had been 
supposed that no copy of the Cor- 
rant was in existence, but recently a 
copy of this interesting document, 
which was the first step toward the 
modern newspaper, was discovered. 

At the time the Corrant was pub- 
lished freedom of the press was a 
thing that did not exist. The publica- 
tion of domestic news in England was 
forbidden by royal decree at that time 
and until 1641, and this accounts for 
the fact that all the news in the Cor- 
rant is from foreign countries. Even 
the privilege of printing foreign news 
was taken away by Star Chamber edict 


in 1632. But in 1641 the restrictions 
against both domestic and _ foreign 
news were removed. Crude as the 


Corrant may seem, it was the out- 
growth of a long period of “journal- 
istic” progress. Early in the sixteenth 
century news letters, each intended 
originally to keep some nobleman or 
member of the royal family informed, 
but later supplied to small lists of sub- 
scribers, came into vogue. These were 
written by hand. Then came the 
printed news book, issued at irregular 
intervals in a numbered series having 
a common title. The next step was 
the Corrant, which was followed by 
other pamphlets of the same class. 

This copy of the Corrant is owned 
by a New York collector, who discov- 
ered it in a volume of miscellaneous 
pamphlets which he had bought at an 
auction of old books without suspect- 
ing its value. 


@Canada is considering the adoption 
of a postal library system by which 
books will be sent through the mail to 
card holders, and may be returned in 
the same way. 


CORRANT OR NEVVES FROMITALIE, 


(Germanic, France, and others places. 162 1, 


From Ncpolis the 28 of June, 
Lee the Gailics being at fea the contt 
Of 0; bawe furprifes 
Onps and taken them. 
From Venetia the 2¢ of lune. 

Bt continucth that the an 
of 350000 are the onc halic marched towares Por 
land, an? that the ref be wseanes to fend mito the 
parts of Mungaria, and Juftria, the tenth whereof 
row apprace, aad his urtent, p farmer beung 
fo farce fpent,fo> in wuster thep cannot keepe fach 
ac.ves thofe parts fo2 want of promfon, which 
ég atrcante there fcarce , and 

From Collen the 24 of luly, 

bn bp the lated lettecs out of Wan- 
that Bechelen Gabor notwathitandurg the 
Gicacof m gacia, by the Comnt de 
bath now got uito the towne, fo: the 
licfe thereof 4ooo men with of promfion, wb 
when Bucquop percetued, and vuderftanome 
was ane ins march tewards bun, 
With ns fo areat of paw 
gacians Sacks amd Wau ; letters um 
Wucquey therevpon wrth hes army 

the towne myics backward, others write 
comtinuct) Ms fiege aforr the towne Mew 
¢ that the palace is fo befet onc cuery foe 
by the Pangarians, as that either be can cetypre, 
no? arry prouifion of be conmarcd write hts 
viftrefieo bp want ¢ 


We Srmperour wnoer@anving of the creat tor 
es of Berhelem Gabor wrote 
and Kates of faz then: 
and withall whereas the 
twas refolued to baue fo: aguc, haucung al 
fo appevated a nodte man was conung as Am 
Daffado; from kings of arcat 
to tase bts courfe Prague a’ is now conclue 
ped that be will as yet continue at Gtennam 
Eria, and the fad Crahth Noble: mamis 
Gere arined, 209 ‘hati tere thoatiy bauc antence, 
has may be rs not yet 

From Vienna the 26 af 

camen Tompetter out of Hungaria, 
thefieae of Mewhewlett with letters to bes 
yp contents whereof twas kept 

fecret, but bowforuer UNto the 
wery vaweicome, fo none what 
be , tt was comic tured bec aule of the battle 
lately fought, that Burcquy was which as 
thep to ther final quacte proucd Co true, 

as generality ceputco. 
From Ambesy 28 of Tuly. 

Beis Wrtten that Granc of des fo: 
ces bos Chat hep ave alreadec 
men that be early takes on 


which tus fo: Brencth. doth 
quicken many that were an) 
tout fhe fcave of thelt be bath fert 
to tue kingly of ocfirceac that 
br might haue fome money hin was 
onehe want, the fnpplic whereof fhe 
@tates of vnitey have grautcd ns 
Packie mach wpoze then the Man ‘eit ree 
quire, ps all fpeede to be fent ro hun. 

Mo court thev have qtauntro yes 
thie that be tha! have twenty owt of curry com: 
pame ta their prominccs as toril as fete, 
which thall by fowards 
torne usith the mof and refotute 
of Maniucit, tt is alfo thought that the 
of Bohemia bur wil! march vp wrth 
thefe men,fo; thee chicfrft of the and Sates 
bum worth cavaeft entreatic retucne. 

he Parquilfe of Lagercas is alircavie 
falicu inte oberna with 2000 men horfe ¢ (ote, 
erpenenced olo whe is march 
foyWard and bount (co mat the of Ban weit 
at an apointed place betworne them vetermed, tic 
Wherco! mech longed after, bat timc 
Will mantic what may be cftraco 

the meranc tome tt ts very Whelic and 
Thought thattts of 
Qhatbe poleffed of bis ag unc. tee rather 
becaufe of the genecali and Lone of 
t towards bun, as becanie ofthe 
ettre the wd ppon tho.c Lately ercecuted at 
and wetbhalt out of of beter 
thar great of tate Won wherbp 
aspet they well ferward in 
nether Gace any atio® dared to reff hein, the 
falieth out fe? the prefert ro fat parpofe. 

Pomc meFenarcrs out of W-abant that 
$ Parque Spurots bathrometimes Orang 
Atts, as wi fome the truth of 
will bc by the letters but iw ether 
befoo: no, thists citavncthat the affaces ot 
Petherianos voc at thes tome ve-y 
Ward Without anv geod tucceile, and te thought 
gener Co be parthe by reafen of the Death of the 
Arch Duke ane artic alfo Dec ot » 
difagraiment betwene Don Lewes De Valele g 
Sp ~ wbtch is fst! bee 
putfuch as may fo > cha 

From the Palatinate 2; y, 

18 written that the Spinola icy 
bus fozces ther, wnder the of 
quitie of Anibachs boetber, wherh Ant. 
bac. ,at the Was gener afi of of 
the Unued Forces.to: the Palanaaics Ocience, a- 
Gant the Spamacd, and now dis Ocw 


Photograph of One Page of First Newspaper 


Foreign Countries is Given for Parts. fm | and july, 1621. 
Characters, Roman Characters being 
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Printed in the English Language, in Which News of 


sed Only 


Printed in Old-English 
or Headings and for Emphasis 
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INFERNAL MACHINE FOUND 
ON BEACH 


Loaded with enough dynamite to 
blow up the biggest wharf on the 


Pacific coast, a log, which had ev1- 
we» dently been used for pil- 


ing, was 
found on 


Alarming Find by Beach Comber Who Was 
Sawing Driftwood 


the beach near Port Townsend, Waslh., 
recently. The stick was 50 ft. long and 
2 ft. in diameter, and had been bored 
through the center nearly from end to 
end. Within the cavity thus formed, 
30 sticks of dynamite had been placed, 
with an_ electrical detonator and 
insulated wires. A beach comber, 
engaged in cutting up old timbers for 
stove wood, had sawed one end off 
this piece of driftwood when he 
noticed the cavity filled with some 
kind of grease. \WVhile he was exam- 
ining his find, a spectator noticed 
that the strange-looking “grease” was 
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dynamite, and after warning the man, 
took the sawed-off chunk to a neigh- 
boring laboratory for examination. 
The old piling had evidently been in 
the water a long time, and the cap, 
being badly rusted, could hardly have 
been exploded, but there was enough 
potential energy in the log to have 
blown a hole through the biggest 
steamer that sails Puget Sound. 
Where it had been used, and who had 
contrived the dangerous affair, is a 
mystery. 


THE OLD GAME OF BOWLS 
RETURNING TO FAVOR 


A healthy, clean and enjoyable sport 
is the game of bowls, played a thou- 
sand years ago on the greenswards 
of Great Britain, and again coming 
into popularity in America. Bowls is 
an outdoor game, played on a smoothly 
rolled turf, perfectly level, about 40 
yd. long and preferably square, and 
affords excellent exercise. Bowling 
greens have been established by many 
clubs, as well as in the parks of Buf- 
falo and other eastern cities, and the 
South Park Commissioners of Chicago 
propose to establish a green in Wash- 
ington Park in that city next year. 

The game consists in rolling hard- 
wood balls toward a goal. But the 
balls used in bowls are not true 
spheres. They are slightly flattened 
on one side, and hence must be cast in 
such a manner as to roll in a curve 
which should bulge at least 2 yd. in 
30. The goal toward which the bowls 


Delivering the Ball on a Green in the Old Game of Bowls 
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A Kiln Built of Sun-Baked Clay, in Which 
the Pottery is Fired 


are cast is a smaller ball, called a 
“jack,” white in color, which is first 
thrown forward down the rink to a 
point at least 25 yd. from the “footer” 
or starting place. The object of the 
game is to so place the bowls that they 
lie next to or in close proximity to the 
jack. In theory the game is very 
simple. Each player strives to cast his 
bowls to lie next to the jack, or to pro- 
tect another good lie, or to dislodge 
an advantageous cast made by a com- 
petitor. The side whose bowls lie 
closest to the jack count one for every 
bowl lying nearer the jack than the 
nearest one of their opponents. But 
in practice it is found very difficult to 
control the latter movements of the 
bowls, which tend to roll in a circle. 
The field is divided into rinks of equal 
width, about 12 ft., the center and 
sides of which are marked with pegs 
at both ends. Around the edge of the 
green a ditch is dug, 4 in. deep and 
about 1 ft. wide. The bottom of this 
ditch usually has a wooden floor. 
There are four men in a team, or 
“rink” as it is termed, the leader being 
called the “skip,” and he stands near 
the jack, directing the bowling of the 
men in his rink. He always bowls 
last. Each player has two bowls 
which he delivers alternately with his 
opponent. When all the bowls have 
been cast, an “end” is called, and the 
score counted. For the last two years 
the International Lawn-Bowling Tour- 
nament has been held in Buffalo, 
where the finest greens in the country 
are located. These greens are laid 
on a natural porous-rock foundation, 
giving them exceptionally fine drain- 
age and a very level surface. 


Egyptian Potter at His Work: The Wheel is Spun 
by the Bare Foot 


HOW POTTERY IS MADE BY 
NATIVES OF EGYPT 


Among the native potters of Egypt 
the same devices and the same meth 
ods are in vogue that were used in 
the time of Joseph. The shaft of the 
potter’s wheel is tipped at its lower 
end with an iron point which rests in 
a socket in the rock. Near the bot 
tom of the shaft is a large disk. The 
potter spins this with his bare foot, 
while he molds the piece of pottery 
on the small disk at the upper end of 
the shaft. For turning out good ware 
quickly and accurately, all that is 
needed is a little water and a supply 
of the claylike mud found close at 
hand. After being fashioned to the 
right shape, the pottery is baked for 
three days in a kiln made of sun 
baked mud. 


COne American railroad in 
ried 111,000,000 passengers 
loss of life in a train accident. 


1913 car 
without 
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A WATER MERRY-GO-ROUND 
TEACHES BOYS TO SWIM 


In one of the public schools of Cin- 
cinnati, having an 80-ft. swimming 
tank, an ingenious water merry-go- 
round has been constructed after plans 
made by the swimming instructor. It 


in the water. It would be impossible 
for him to sink. Consequently the fear 
of drowning or ducking under is re- 
moved, and the boy strikes out for 
himself with the stroke explained and 
demonstrated by the swimming in- 
structor, who has but to walk around 
the edge of the tank and see that his 
pupils are making the 


this 


right strokes. Pupils 
learn very quickly by 
method to swim 
correctly. 


MILK IS NOW VAP- 
ORIZED TO PRE- 
SERVE IT 


Patents have been 
granted in Germany on 
a new method of ster- 
ilizing milk, in which 
the fresh milk is 
sprayed through a 
vaporizer into a con- 
tainer kept at a 
constant temperature 
of 170° F. by flowing 
steam. Thus the milk 
Vapor is_ instantly 
raised about 110° F., 
remaining at this heat 
only about one-third of 
a minute, and passes 
on into the sterilizing 
cooler. By this means 
the milk, without 
undergoing any detri- 
mental changes, is freed 
from certain objection- 
able bacteria which 
the ordinary pasteuri- 
zation methods leave 


Pupils Learning to Swim in a Cincinnati Public School 


consists of an oval track suspended 
from the ceiling above the pool. Trol- 
leys provided with strong ropes are 
attached to the track, and a harness is 
arranged at the other end of the ropes 
so that the boys may slip the broad 
belts about their waists and thus be 
supported in the water, while their 
limbs are left free. All a boy has to 
do on the merry-go-round is to relax 


untouched. The new 
process is said to keep 
milk without change for a period of 
four days. 


€ A new sport indulged by Paris artists 
is relay racing in portrait painting. 
Six artists are each given five minutes 
on a portrait. As soon as one has fin- 
ished, another jumps in his place and 
paints feverishly for his allotted time. 
The results are said to be remarkable. 
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THE NEWEST SUPERDREADNOUGHT OF OUR NAVY 
: 


— 


HEN the new “Texas” sailed 

from Hampton Roads on her 

first trip in commission re- 
cently she was the most powerful 
battleship flying the Stars and 
Stripes. Ten 14-in. rifles form her 
main armament,and twenty-five 5-in. 
rifles comprise thesecondary battery, 
and the big guns send a 1.400-1b. 
shell over 12 miles, with a penetra- 
tion at 544 miles of 16 in. of Krupp 
armor. The guns are so arranged in 
electrically controlled turrets that 


the ten 14-in. guns may be fired 
simultaneously. The “*Texas”’ is of 
27,000 tons displacement, 573 ft. 
long and 95 ft. beam. 
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“Texas” 
Saddle, Val- 

ued at $1,000, | 
WoninRiding | 


Contestr A | 
| a 


The Ear of Corn Which Won the Trophy at the 


Dallas Corn Show 


| Game Rider || 
and 

Game Horse 

in Contest 

of Skill = 

and = 

Endurance 


A SPRING SUSPENSION FOR 
AUTOMOBILES 


An automobile recently seen on the 
boulevards of Paris attracted much at- 
tention by reason of its novel suspen- 
sion. The underslung body is sup- 
ported by coiled springs, connected by 
a bracket to the frame, and to the axle 
by a hinge, giving great freedom of 
vertical movement. This arrangement 
permits a very low body, with road 
clearance of only a few inches. It is 


French Suspension Device for Automobiles 


said the coiled spring absorbs almost 
all the vibration, and that shock ab- 
sorbers are not necessary with this 
spring suspension. 


FINE PRIZES WON AT THE 
DALLAS CORN SHOW 

From all over the United States con- 
testants sent their best ears of corn to 
the Dallas Corn Show. The winner 
of the trophy, a cup worth $1,500, was 
an Illinois man, whose offering, as 
shown by the camera, was an almost 
perfect ear of corn, 141% in. long. An- 
other prize, well worth the winning, 
was a “Texas” saddle, valued at 
$1,000, a marvel of leather work orna- 
mented with gold and silver, beauti 
fully carved. To win this, contestants 
rode “outlaw” horses, as wild and as 
unmanageable brutes as ever stood on 
four legs. Their skill was sorely tried 
in these contests, and a snapshot was 
taken of one rider, poised in mid-air, 
all four feet of his “cayuse,” or buck- 
ing pony, off the earth. A moving 
picture of this particular contestant 
would have shown him the next in- 
stant hurtling through the air and into 
the wire fence, while his mount pirou- 
etted gracefully about the inclosure, 
evidently enjoying his victory. 


C Sawdust is now baked in retorts and 
illuminating gas extracted for street 
lighting in lumber regions. A ton of 
sawdust yields 30,000 cu. ft. of gas. 
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QUEBEC CAR FERRY HAS 
NEW TIDAL DECK 


A novel idea for making a car ferry 
independent of tides has been put into 
practice in the vessel used by the 
Canadian government 


SAFETY FOR STREET-CAR 
PASSENGERS 
The streets of Washington, D. C., 


are broad, and persons waiting for 
street cars can scarcely stand upon the 


between Quebec City 
and Point Levis. A 
movable deck, capable 
of carrying a locomo- 
tive and a train of 1,400 
tons on three tracks, 
has been _ provided, 
each track being 270 ft. 
long. The deck may 


be raised or lowered 20 
it. by means of gearing 
connected with the 
boat’s engines, so that 
trains may be taken on 
or delivered at any 
time, irrespective of 


whether the tide is 

high or low. The ferry 

takes the trains across the St. Law- 
rence River, and is made necessary by 
the collapse of the first Quebec bridge, 
the new one being unfinished. ‘The 
vessel is equipped with ice breakers, 
and a nickel-steel propeller is driven 
by a compound condensing engine. 


CURIOUS STAIRWAY MADE 
OF GRINDSTONES 


A well-known skate manufacturer in 


in the process 
of finishing, has 
built a curious 
stairway at his 
residence from 
the worn-out 
stones. The 
steps are laid in 
pairs, the novel 
circular form 
making an_at- 
tractive addition 
to the landscape 
An iron handrail 
is provided on 
either side. 


Safe from the Menace of the Auto 


curb, for it takes them some time to 
cross the intervening space whien the 
car arrives. A more convenient way 
is to await the car at the side of the 
car tracks, but there they are exposed 
to the danger of swiftly passing autos 
and carriages. The street-car com 
pany has erected, as part of their 
“safety-first” campaign, iron railings 
separating the waiting passengers 
from the traffic. A neat sign advises, 
“Persons Waiting for Cars Stand In 
side the Railing.” 


PANAMA REPUBLIC TO BUILD 
RAILWAYS 


That portion of the Republic of 
Panama lying between the Canal Zone 
and Costa Rica is to have railway fa 
cilities by which the coffee from the 
Boquetta district may be readily 
brought to the coast. A 36-in. gauge 
road will be constructed from Pedragal 
to David, 5 miles, and thence to 
Boquetta, 28 miles. From David a 22- 
mile branch line will be built to La 
Concepcion. An American firm will 
build the road, which will cost about 
$1,600,000. 
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SAILING IN WATER SHOES 
A NEW SPORT 
Although there have been numerous 
devices for “walking” on water, a 
Boston 


Copyrighted by 
International News Service 


A Summer Sport Which Breaks No Speed Laws 


demonstrated a new form of sport by 
carrying a small sail while wearing 
water shoes, and thus making good 
progress without the violent physical 
exertion necessary in the laborious 
process of so-called walking on the 
water. Any form of sail may be used 
in this sport, from the simple sheet on 
two sticks shown in the photograph to 
a full-fledged lateen sail similar to that 
familiar to boys who have experi- 
mented with sailing on skates. 


CA steam-driven air-compressor en- 
gine, weighing 900 tons, with cylin- 
ders 48 and 84 by 60 in., was recently 
built in 38 days in Pittsburgh. 
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MODERN MICA MINING 
IN INDIA 


Some of the most valuable deposits 
of mica in the world occur in India, 
where for centuries they have been 
worked in the crudest possible fashion 
by the natives. Recently American 
capital has been interested and modern 
methods installed, and mica is today 
being mined in much the same manner 
as metallic ores. The rapidly increas- 
ing demand for mica in _ electrical 
trades, owing to its high insulating 
power, has resulted in considerable rise 
in price. Not only is the high-grade 
mica utilized, but the scraps are ground 
to powder and form an important part 
of the sparkling decorations seen in 
many wall papers. In the old days 
about the most important use for mica 
was for the windows in hard-coal 
stoves. It was often called “isinglass,” 
although erroneously, as isinglass is 
really the thin gelatinous plates ob- 
tained from the air bladders of the 
sturgeon, and would not withstand 
the scorching heat of a hard-coal fire. 


NAVY WILL USE OIL RANGES 
FOR COOKING 


Oil will supersede coal for fuel in 
the navy, not only in heating the boil- 
ers, but in the ranges for cooking pur- 
poses. Careful investigation demon- 
strated the economy of fuel oil in the 


latter connection over both coal and 
electricity, while a saving of over 


$8,000 in first cost was a strong factor 
in determining the installation. The 
amount of food cooked on a battleship 
each day is enormous; the flour for 
one batch of bread for the crew of a 
modern dreadnought amounts to six 
barrels. The daily cost of cooking by 
the different methods has been ascer- 
tained to be $22.50 for an electric 
range; $16 on a coal range, and only 
$5.65 on a range using oil as fuel. The 
oil-burning range is clean, there is a 
complete absence of ashes, and the 
fuel is the same as that used by the 
boilers, so that no separate store is 
necessary. 
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LEVIATHAN ON WHEELS IS 
ADVERTISING FEATURE 

A whale-shaped automobile is being 

used in Berlin to advertise a proprie- 

tary article, and attracts considerable 


attention as it whirls through the 
streets of the German capital. The 
body of the automobile is shaped to 
represent the head of the whale, while 
an extension shows the tail raised, the 
flukes in the air. Windows afford 
plenty of light. 


CARD-INDEX SYSTEM SAVES 
STRANDED STEAMER 


When the British freighter “Queen 
Louise” ran aground recently near 
Sea Girt, N. J., she was quickly re- 
floated through the combined efforts 
of a number of tugs and lighters 
brought to the scene of the disaster 
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through information afforded by the 
card-index system maintained by the 
authorities of the port of New York. 
When the wireless brought word of the 
stranding of the steamer, giving its 
location, the card-index file was 


Whale on 
Wheels a German 
Advertising Novelty 


quickly scanned, the names of avail- 
able tugs and masters found, their 
telephone numbers and the names of 
the masters indexed with them, so 
that it was but a matter of a few min- 
utes before a salvage fleet was organ- 
ized and on its way to aid the dis- 
tressed vessel. Lighters stood by and 
received such part of the cargo as it 


was deemed advisable to unload to 
lighten the steamer, the tugs were 


harnessed in tandem under the direc- 
tion of the Revenue Cutter Service, 
and wireless apparatus transmitted the 
orders to each vessel, so that with a 
mighty “pull-all-together” the great 
freighter was easily moved out of the 
sand and out of danger. 
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AUTOMATIC CONTROLLER FOR 
GAS STREET LAMPS 


The streets of Leeds, a large manu- 
facturing city of England, are lighted 
with gas lamps, and lighting and 
extinguishing them 
has entailed a large 
expense. The city 
council has now 
adopted auto- 
matic controller, 
which both lights 
and puts out the 
lamps at any pre- 
determined time, 
without the need of 
lamplighters, t h e 
only attention given 
them being when 
the lamps are 
cleaned or mantles 
installed. The con- 
troller is a clock 
device, with a _ by- 
pass for a pilot light. 
Winding the mech- 
‘anism once a 
week, the cleaning 
of the lamps being 
done at the same 
time, is expected to 
save the municipal- 
ity many thousands of dollars each 
year in labor cost, in addition to other 
thousands saved in gas, as all the lamps 
are lighted and extinguished simul- 
taneously. 


OCEAN LINER FLASHES ITS 
NAME IN ELECTRIC LIGHT 


Instead of hiding its name in small 
gilt letters at the bow, a liner running 
between Holland and South America 
has its name in letters 5 ft. high on a 
sign 22 ft. long, carried between its 
smokestacks. By day the name shows 
white, but at night the letters are 
illuminated by electric bulbs, red on 
the port side and green on the star- 
‘board side. While in port, the sign is 
brightly lighted all the time, but at sea, 
the current is turned on only while 
passing another ship. 


ROCHESTER STREET RAILWAY 
HANDLED BY PHONE 


A satisfactory handling of the street- 
railway service in Rochester is ob- 
tained through the use of telephones 
from every terminal direct to the chief 
dispatcher’s office, enabling the train 
crew to keep in touch with the main 
office, reducing headway, if congestion 
is threatened, and permitting the send- 
ing out of special cars on any line when 
necessary. The street-car problem in 
Rochester is complicated by reason of 
the topography of the city and its di- 
vision by the Genesee River, but by 
the installation of a_ telephone-dis- 
patching service many troubles have 
been avoided. 


“AIR MOTOR” BUILT BY 
BLIND MAN 


What the builder calls an air motor, 
but which is in reality a system of 
nearly one hundred wind wheels of 
various sizes, all 
supported on a 
pole about 15 ft. 
in height, is one 
of the curious 
sights in an 
Ohio town. The 
builder is blind, 
and the whole 
collectionof 
wheels was built 
with other 
tools than a saw, 
hammer and 
knife. Each 
wheel is so bev- 
eled and _=ar- 
ranged as to 
catch the wind, 
no matter which way it blews, and 
either a light breeze or a tornado sets 
the wheels spinning so rapidly that 
they look like so many blurs. ‘This 
“air motor” was built mainly for the 
purpose of frightening the sparrows 
away from the garden, but partly for 
the pleasure it gives the blind builder 
to hear the spinning of the wheels 
which he cannot see. 


POPULAR MECHANICS 831 
THE SIMPLEST POSSIBLE TYPE OF RACING “YACHT” 


At many points on the Atlantic coast 
as well as in English bays and harbors, 
a popular sporting event is “yacht” 
racing with little flat-bottomed boats 
as the contending craft. For the true 
waterman there is almost as much 
sport in a race of this kind as in sail- 
ing a much larger vessel or even 
watching the big 90-footers compete 
for the “America’s” cup. 

Nothing could be simpler to build, 
rig and sail than these little boats, 
known in different sections by vari- 
ous names, such as “punt,” “bateau” 
or “sharpie.” Pointed at both ends, 
with sides 14 in. to 18 in. deep, they 
are ordinarily built about 14 ft. long 
and 3 to 4 ft. across at the widest 
part, amidships. Of 
course, such a craft is 
not designed for sea- 
worthiness and is in- 
tended primarily for 
rowing in still, shal- 
low waters, but 
rigged with a short 
mast and a spritsail, 


A Flat-Bottomed 
Rigged for Racing, Showing How 
It is Steered and Navigated 


the amateur sportsmen who pride 
themselves on their skill in 
handling these tiny craft. A 
short oar over the lee side, 
held firmly against the 
gunwale by the naviga- 
tor’s bare foot and manip- 
ulated by hand, 
answers for steering as 

well as for a center- 
board. The sheet 

leads directly from 

the boom to a cleat 

within easy reach 

of the one-man 

crew, whoalso 

serves as bal- 

last, throwing 


“Sharpie” 


there is a fair degree 
of safety and much sport to be had 
even in fairly rough water. The cer- 
tainty of a thorough wetting adds to 
the excitement. 

It is not necessary to add anything 
to the equipment of the rowing “shar- 
pie” to make a racing yacht out of it, 
except the mast and sail. Keels and 
rudders are considered superfluous by 


his weightas far to windwardas possible 
when “reaching” across the wind, and 
varying his position as necessary. 

In a stiff breeze these little boats 
make surprising speed, and regattas in 
which sharpie racing is one of the prin- 
cipal events furnish much entertain- 
ment and not a few thrills, for specta- 
tors as well as for participants. 


ELECTRICAL MAP TEACHES GEOGRAPHY 


A Sunday-school teacher in Califor- 
nia has invented an electrical map that 
has greatly aided in teaching the geog- 
raphy of Palestine to pupils. An 
outline of the country is drawn on 
heavy pulp board, and the principal 
points are indicated by brass-headed 
tacks. At the back of the map these 
tacks are connected by insulated wires 
to switch plugs at the lower end of 
the board, a name being printed oppo- 


site each plug. Halfway up on one 
side of the board is another electrical 
connection into which is plugged a 
wire connecting with a wand used by 
a pupil to indicate the location of 
cities, towns, mountains and rivers 
This wand terminates in a small elec- 
tric lamp, surrounded by a wire cage, 
for the protection of the bulb and also 
for making electrical connection with 
the tacks. The process is simple, one 
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boy acting as switch tender, and an- 
other using the wand. The teacher asks 
a boy to locate Mt. Tabor. The switch 
tender puts the plug in the switch op- 
posite the name “Mt. Tabor” and the 
boy with the wand places the end of it 
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MACHINE MEASURES GLARE 
OF BOOK PAPER 


An instrument has been patented by 
which it is possible to measure the 
amount of glare from glazed paper, 
which is so objection- 


able to magazine and 
book readers. Highly 
calendered paper, that 
is, paper so treated that 
the light reflected when 
the paper is held in cer- 
tain positions produces 
a glare, causes the pu- 
pils to contract, lessen- 


ing the visual acute- 
ness and _ producing 
eyestrain. In seeking 


to avoid this, publish- 
ers were confronted 
by the need for an in- 
strument which would 
enable them to specify 
the glaze or gloss per- 
missible. Investigation 
developed the fact that 
light reflected from 
glazed surfaces at an 
angle of 57.5° is polar- 
ized, and that the per- 
centage of polarized 
light furnishes a meas- 
ure of the glare. A 
closed box is provided 
with a screened light, 
fixed in one end in such 
manner that a certain 
definite amount of illu- 
mination is provided, 


Electric Map Makes the Study of Geography Interesting 


on the tack he thinks is the proper lo- 
cation for Mt. Tabor. If he is correct, 
the lamp immediately lights; if not, 
there is no light, for an electrical con- 
nection has not been made. Dry-cell 
batteries furnish the necessary current. 
Patents have been applied for on the 
device which, it is believed, will be 
largely used in the public schools. 


CA statue in henor of De Lesseps is 
proposed for the Canal Zone. 


which falls at the pre- 
scribed angle upon a 
piece of the paper to be 
tested. An eyepiece equipped with 
prisms provides a means of determin- 
ing the amount of polarized iight as 
compared with the part which is dif- 
fusely reflected, and hence not polar- 
ized, and the percentage of glare can 
be computed from the reading on a 
graduated circle. In this way a paper 
may be specified which will not ex- 
ceed a certain per cent glare, enabling 
the printer to fit his product to the 
reader’s eyes. 
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DETECTION OF ARTIFICIAL 
DYES BY ELECTRICITY 


Difference in the electrical conduc- 
tivity of dyestuffs, a Russian chemist 
has discovered, forms a certain test of 
the presence of artificial coloring mat- 
ter in foods, preserves and beverages. 
Careful measurements of the resist- 
ance of certain coal-tar dyes has re- 
vealed the fact that they are far better 
electrical conductors than animal or 
vegetable dyes. With either water or 
alcohol as solvents the result is the 
same, and the new method furnishes 
a valuable means for detecting the ad- 
dition of artificial coloring matter to 
articles intended for food. 


AUTO TRAILER CARRIES 
BAGGAGE 


To give additional space for carry- 
ing baggage an English automobile 
manufacturer has constructed an auto 
trailer, a device which can be attached 
to the rear of any car and is capable of 
carrying a considerable load. This 
form of trailer is attached to the rear 
of the automobile at two points, pre- 
venting it from turning over or “cut- 
ting corners” so long as the car itself 
remains on its wheels. It runs on a 
caster wheel, equipped with springs 
and pneumatic tire. It is of sufficient 
size to take on steamer trunks, suit- 
cases, and the like. 


POSTAL AUTHORITIES TEST 
NEW LETTER BOX 

A lidless letter box is being tested 

by the Post Office Department to de- 

termine if it is adapted to the exact- 


Letters can be Put in This Mail Box 
without Lifting a Lid 
ing demands of public service. Its ad- 
vantage lies in the fact that letters 
may be deposited in this new mail box 
without lifting a lid. A system of 
troughs are arranged to carry off all 
water, so that rain cannot enter, and 
it is impossible for anyone to remove 


Courtesy of The Car 


English Device Solves the Luggage Problem for Automobilists 
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a letter once dropped within the re- 
ceptacle. Anyone who has attempted 
to deposit a number- of letters in an 
ordinary street-corner mail box on a 
rainy day, while holding an umbrella 
with one hand, will see the obvious 
advantages of this invention. 


NEW HOLDER FOR STICKY 
FLY PAPER 


A novel contrivance for holding 
sticky fly paper securely, and keeping 
it in. such position that tablecloths, 
ceuterpieces and 
polished sur- 
faces do not and 
cannot come in 
contact with the 
paper has recent- 
ly been patented. 
: It consists of a 
© hollow box- 
| shaped affair of 
thin metal, the 
outer ends of 
which extend 
outward, form- 
ing guards 
which keep the 
body of the de- 
vice away from 
the surface of its support, while a full- 
sized sheet of sticky fly paper is folded 
about the center, and kept in place by 
projecting prongs thrust through the 
edges of the paper. 
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RADIUM-TIPPED ROD DRAWS 
LIGHTNING 


A French scientist recently con- 
structed a novel form of lightning rod, 
the tip of which is formed by a ring of 
radioactive substances which, as is 
well known, ionize the air for a consid- 
erable distance in every direction. The 
principle underlying the invention is 
that the electric spark in its swift pass- 
age from the sky to earth, will more 
hkely seek its path through the ion- 
ized air to the rod and thence harm- 
lessly to the ground, than to some 
other conductor in the neighborhood. 
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EFFECTS OF A “NORTHER” 
IN A CHILEAN HARBOR 


The west coast of South America is 
but a narrow shelf on the slope of the 
Andes, from which the ocean bottom 
sinks away at an angle of about 45 deg. 
At Valparaiso, on the Chilean coast, 
where most of the shipping centers, 
the shore slopes off so abruptly that it 
is almost out of the question to build 
a breakwater, and as the port is open 
from the direction of the approach of 
the deadly gales known as “northers,” 
it sustains an annual loss of millions of 
dollars as the result of the damage in- 
flicted by these storms. 

The “malecon,” or seawall of the 
city, is a solid mass of stone and rail- 
road iron, but despite its strength, 
there is rarely a storm which does not 
break through in some place, as the 
mountainous waves rolling in from the 
Pacific break full upon it. And these 
waves are not merely huge “white- 
caps,” but great masses of water, 
which dash in spray 150 ft. high, over- 
topping a modern 10-story building. 
Although great damage is done along 
the sea front, it is the shipping which 
must stand the staggering losses. The 
great fleet of sailing vessels which 
take nitrate from Antofogasta and 
Iquique, and bring coal to Valparaiso 
on the return voyage, feel the full 
force of the northers in the open 
roadstead during the winter season. 
Not infrequently as many as half a 
dozen ships are wrecked in a single 
storm through their moorings giving 
way, allowing them to drift and be 
dashed to pieces upon the seawall. 
Often, indeed, the seas are so heavy 
that ships founder even when their 
moorings hold. 

Normally, because the greater part 
of the cargo is carried aft, a ship will 
sink stern first, tossing its bowsprit 
skyward as it plunges into the sea. 
Foundering at its moorings, however, 
as shown in one of the accompanying 
illustrations, the anchor chains drag 
down the bow, the stern being the last 
part of the vessel seen as it disappears 
beneath the waves. 


The Valparaiso 
Water Front 
during a Norther, 
the Waves 
Dashing High 
above the Tallest 
Buildings | 


This Remarkable 


Chilean Man-of-War Wrecked in 


Valparaiso Harbor by Norther 


Photograph 


of a Sinking Ship 


Shows Only the 
Bowsprit above 
Water as It Goes 
Down Stern First 


This Ship, Swamped at 
Anchor by a Norther, 
Sank Bow First, Pulled 
Down by Her Anchor 
Chains 
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WHY A BASEBALL TRAVELS 
IN A CURVED PATH 


Every baseball enthusiast 
how a curved ball is thrown. 


knows 
If a fast 


ball is thrown with a whirl, it will fly 
in a curved path, the curve being in 
the direction that the “nose” of the 


BALL NOT SPINNING 


SPINNING BALL on 


BAT 
The upper sketches show how a spinning ball and one 
not spinning are affected by the air stream. A ball 
spinning as shown in the lower left-hand sketch will, 
when thrown, curve in the direction of the dotted line. 


The lower right-hand sketch shows how a high foul © 


curves in the direction of the spin given it by the bat. 


ball moves in as it whirls. The expla- 
nation usually given for this action is 
based on the “cushioning” effect of the 
air, but this is not convincing, as the 
air is too thin a medium to supply any 
great cushioning effect unless it is con- 
fined or is hit by a projectile traveling 
at a much greater speed than is pos- 
sible in a ball thrown from the hand. 
A professor of physics in one of the 
eastern universities has offered an ex- 
planation that seems to be sound both 
from a scientific and a common-sense 
point of view. 

A scientific investigator of the 18th 
century, Daniel Bernoulli, in experi- 
menting with rapid currents of air and 
other gases, discovered the principle 
that when the velocity of such cur- 
rents is high the pressure is low, and 
that when the velocity is low the pres- 
sure is high. On this basis the curving 
of a thrown ball is easily explained. 
When the ball is spinning rapidly a 
thin shell of air surrounding it is also 
set to spinning. Owing to the velocity 
of this shell of air the air pressure on 
the ball is reduced, but it would still 
be the same on all sides if the ball 
could be made to stand still while 
spinning. As it flies through the air 
the effect on the spinning ball is ex- 
actly the same as if it were standing 
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still in a swift current of air. Refer- 
ence to the accompanying sketches 
will show what the resulting action is. 
With the ball spinning in the direction 
shown, the direction of the current of 
air over the top of the ball is the same 
as that of the shell of spinning air, so 
that the velocity of the latter is in- 
creased. This results in a reduction 
of pressure on that side of the ball. 
The opposite effect is produced at the 
under side of the ball, as the current 
of air is against the spinning shell and 
diminishes its velocity, and the pres- 
sure here is increased. Owing to the 
greater pressure on the under side, the 
ball is pushed out of a straight line 
and flies in a curve that bends upward. 
If the ball were spinning in the oppo- 
site direction the result would be a 
“drop” ball. In short, the curve is al- 
ways in the direction that the “nose” 
of the ball moves in as it spins. 


HOW A SHIP GETS THROUGH 
THE GATUN LOCKS 


A vessel passing through the locks 
of the Panama Canal will have all its 
movements controlled in much the 
same manner that the movements of 
a train are controlled in entering a 
complicated railroad terminal. At 
Gatun, Pedro Miguel and Miraflores, 
an operator standing before a control 
board will open and close the gates, 
fill and empty the lock chambers, and 
perform every other operation neces- 
sary for letting a ship through, sim- 
ply by throwing a_ succession of 
switches, and will know at any instant 
just what is happening in the locks 
without ever having to look beyond 
the indications shown on the board 
before him. Furthermore, the mechan- 
ism is so interlocked that it will be 
impossible for him to set any machine 
in motion except in the proper order 
and at the proper time. ‘The triple 
flight of locks at Gatun extends for a 
distance of 6,200 it., while the operat- 
ing machinery is scattered over about 
4,000 ft. of this distance. This is all 
controlled from a board, 64 ft. long, 
which is virtually a miniature of the 


SPINNING BALL 
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Copyrighted by Brown & Dawson 


Control Board for Oprcating the Gatun Locks: The a aterennes are Shown by Blue Marble Slabs Running 


the Full Length o 


the Board, and over These Work the 


iniature Lock Gates and Fender Chains. 


The Low Shafts Contain Small Boxlike Indicators Which Show by Their Position the Exact Stage 
of Opening or Closing of the Valves That Fill and Empty the Lock Chambers, While the Tall 


Shafts Carry Indicators for Showing the Level of the 


ater in the Different Lock Chambers, 


All Operations for Letting a Ship through the Locks are Performed by Throwing the 
Control Handles Projecting above the Board 


locks and the operating machinery, 
and is located in an operating tower 
at the foot of the upper flight of locks. 

When a ship from the Atlantic en- 
ters the forebay at the lower end, its 
way will be barred by a chain designed 
to protect the lower gates from dam- 
age. This chain cannot .be lowered 
until the gates are opened, and after 
the ship has passed into the lock 
chamber the gates cannot be closed 
until the chain has been raised into 
position again. As the ship passes on 
to the upper levels, numerous ma- 
chines and valves will be brought into 
action, but no movement can _ take 
place in any of these except in the 
proper order. These movements all 
show on the control board. As a 
guard chain drops to the bottom of 
the canal, a miniature guard chain 
stretched across the control board will 
drop out of sight into a slot, while 
miniature lock gates swinging across 
the blue marble panels that represent 


the canal on the board will duplicate 
every movement of the 700-ton steel 
gates as they swing back to let a ship 
pass. Such operations as the raising 
or lowering of the water in the lock 
chambers and the opening and closing 
of valves will be shown by vertical in- 
dicators, but where it is only neces- 
sary to know when a movement is 
completed, this will be shown by a 
light. The whole installation is elec- 
trical and constitutes one of the big- 
gest electrical-engineering feats of the 
time. 


PIERCING METAL BLOCKS BY 
OXYACETYLENE 


Melting its way through thick 
blocks of steel as easily as live steam 
would eat through a cake of ice, the 
oxyacetylene flame is utilized in many 
machine shops where drills were for- 
merly employed to. bore through 
metal. An adaptation of the oxy- 
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acetylene blowpipe is employed, the 
long pipe resting upon a ringed sup- 
port, permitting the operator to stand 
at a safe distance from the spurting 
liquid metal. Clothed in asbestos 
garments, his head protected by a hel- 
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MEASURING ELECTRIC FORCE 
AT A DISTANCE 
By the use of a microscopic bit of 


radium preparation, a French scientist 
has constructed an electrometer which 


will indicate the poten- 
tial of an_ electrified 
body without in any 
manner being connect- 
ed with it. A disk 
covered with a paste 
in which is incorporat- 
ed one-tenth of a mil- 
ligram of radium bro- 
mide, and suitably con- 
nected with the elec- 
trometer, is placed be- 
fore an electrified body 
at a certain definite 
distance. The _ radio- 
activity ionizes the air, 
forming an easy path 
for the passage of elec- 
tricity through the at- 
mosphere to the disk 


Boring a Hole in a Steel Block by Oxyacetylene Flame 


met and his eyes shielded by heavy 
glass, darkened to exclude the blind- 
ing glare, the workman controls the 
size and intensity of the flame by lev- 
ers on the guide pipe, which 
he pushes foward as the 
flame pene trates the block. 
In cases where this method 
is applicable, holes are bored 
quicker and more cheaply than 
with drills. 


A Bird That Hides 
in Its Own 
Plumage 


and thence through the 
electrometer. As, for a 
given distance between the disk and 
the electrified body, there is a constant 
relation between the reading of the 
electrometer and the potential of the 
source, the force may be readily de- 
termined. 


PLUMAGE SHIELDS PHEASANT 
FROM NATURAL FOES 


The Argus pheasant is a native 
of Borneo, and is a remarkable ex- 
ample of what naturalists call “pro- 
tective coloring.” Many birds and 
animals are 
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colored to harmonize with their sur- 
roundings, but few are able to blend 
so entirely into the grass and ferns 
which form its natural habitat as this 
beautiful pheasant. Living among a 
multitude of enemies in the fern 
brakes of the East Indian isles, the 
bird could not have long survived if 
dependent upon wings and legs. When 
in danger, it promptly spreads its 
ample wings, not in flight, but in simu- 
lation of the ferns about it, and be- 
comes instantly invisible, melting into 
the background so that it appears to 
be just another clump of fern. 


CHANGING SIGNS PRODUCED 
BY COLORED LIGHTS 


Based on the fact that color is simply 
rays of certain wave length reflected 
from the surface of an object, a new 
departure in advertising and in stage 
setting is being produced by means of 
varicolored lights on specially adapted 
pigments. For instance, a red fabric 
is not inherently red. If the light 
thrown upon it contains no red rays, 
the fabric gives no appearance of red- 
ness, although it may be brightly il- 
luminated. The peculiar hue of the 
human countenance when lighted by 
the mercury-vapor lamp is a familiar 
example of this principle. So the 
makers of illuminated signs, stage 
managers, and others interested in 
this transformation of representations 
in color, have been experimenting with 
the effects produced by grouping 
many-colored lights, which may be 
separately controlled, and bringing out 
prominently certain figures, words or 
scenes by the use of certain colors, 
which remain invisible when lights de- 
ficient in those particular rays are cast 
upon them. 


BUILDING RETAINING WALL 
WITH MOVABLE FORMS 


In building a concrete retaining wall, 
a construction firm adopted a novel 
expedient. They laid a track beside 
the proposed wall, and fitted a form, 
of such size as to make one section, 


By Means of This Moving Form a Chicago Firm 
Built a Retaining Wall Quickly 


with wheels. As the work progressed, 
the form was pushed along from sec- 
tion to section, effecting a consider- 
able saving in time, labor and material. 


AMUSEMENTS AT PANAMA- 
PACIFIC EXPOSITION 


The Panama-Pacific Exposition has 
set apart a tract of 65 acres, whereon 
more than $12,000,000 will be ex 
pended, according to the estimates 
now before the director, in amuse- 
ments for the exposition visitors. The 
main street, more than half a mile in 
length, will be lined on either side by 
such concessions as the “Forty-Niners’ 
Camp,” presenting the _ interesting 
phases of life in 49 in California, a real 
life-picture of gold mining and its rug- 
ged camps, shorn, however, of its drink- 
ing, its gambling, and its vice, but edu- 
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Captive Submarines will Navigate 
an Elevated Artificial Lake 


\ 


As the Architects Have Planned 


*“*Mahomet’s Mountain,”’ 


Containing Caves 


of Mystery 


Copyrighted by Panama-Pacific Exposition 
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A Huge 
Head Houses 
the Gypsy Camp 
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How the “Alligator Circus” will 
Look to the Visitor Outside 


Copyrighted by Panama-Pacific Exposition 
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cational in its presentation of the work- 
ing conditions under which the “Ar- 
gonauts” labored to produce the 
stream of gold which vivified the en- 
tire world of that day. Another enter- 
tainment of high interest will be the 
“submarines” in which the visitor is 
taken beneath the surface of the sea. 
Submarine boats will descend on 
tracks into the pool and visitors seated 
before the glass portholes will witness 
varied specimens of marine life in the 
lagoon. The “Panama Canal,” a work- 
ing model and panorama costing a 
quarter of a million dollars, will fa- 
miliarize spectators with the great 
work, to signalize the completion of 
which this exposition was planned. 
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An elaborate series of scenic devices in 
the “Creation” will be used to visual- 
ize the Bible story of the birth of the 
world; “The Evolution of the Ameri- 
can Navy” will depict on large scale 
the development from the wooden 
frigate to the modern dreadnought. 
An “Ice Palace,’ “The Battle of 
Gettysburg,” the “Aeroscope,” “Toy- 
land,” and “Mahomet’s Mountain” are 
other amusement features. 


The Boise and Arrowrock Railroad, 
a standard-gauge line 20 miles long, 
owned and operated by the United 
States government in connection with 
the Arrowrock Dam _ construction, 
earned $9,271 in 1913. 


BRIDGE WRECK MAGNIFIED BY FREAK PHOTOGRAPH 


A temporary steel 
bridge had _ been 
erected for use while a 
new concrete structure 
was being built across 
the Wabash _ River, 
when an ice gorge 
formed and the re- 
sultant pressure 
wrecked the light 
bridge. A _ photogra- 
pher snapped the 
wreckage, but in try- 


ing of the plate he held 
it too close to the 
stove, melting the gel- 
atin. Upon printing 
the negative he was 
surprised to find both 
bridges apparently 
wrecked beyond repair. 
Another negative, how- 
ever, escaped the over- 
dose of heat, and gives 
a correct idea of the 
scene. 


ing to hasten the dry- 


Destruction of a Bridge Exaggerated by Ruined Photographic Plate 
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Grinding Clay in an Egyptian Brick Factory 


PRIMITIVE CLAY GRINDER 
USED IN EGYPT 


On the banks of the Nile, numerous 
brick-making plants exist, of the most 
primitive description, in which meth- 
ods harking back to the earliest dawn 
of history are still in operation. True, 
the sun-baked brick has been suc- 
ceeded by those burned in a kiln, but 
the clay is still ground in crude mills, 
where a horse or mule draws around a 
big stone roller, crushing the lumps of 
clay into powder preparatory to re- 
moval to the mixing trough. 


AUTOMOBILE KITCHEN FOR 
THE ARMY 


. A Swiss automobile manufacturer 
has built a portable field kitchen for 
army use which is capable of preparing 
food for 700 men. The interior ar- 
rangements are such that there is room 
for the military cooks to move about 
while the car is in motion, and the sol- 
diers, fagged from a long march, will 
not have to wait while fires are being 


built and food cooked, the meal being 
ready as soon as the order to halt is re- 
ceived. Two independent cooking 
stoves are contained within the 


car, 


Swiss Military 
Kitchen 
for Preparing 
Meals for Soldiers 
while on the 
March 


with soup boilers, etc., of ample size. 
Fuel is carried beneath the body of the 
car, and every inch of space utilized 
with rigid economy. 
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DIFFERENTIAL PUMP 
GOVERNOR 
An English concern has_ recently 


patented an automatic governor for 
controlling the workings of a steam 


pump, shutting 
off the steam 
at any desired 


pressure and re- 
admitting it 
when the pres- 
sure falls below 
a certain prede- 
termined value. 
The device com- 
prises cast sec- 
tion-bearing pis- 
tons, spiral 
springs and trig- 
gers, which are 
operated by the 
water pressure in 


the feed pipe 
and control the 
throttle valve. 


A downward 
movement of the 
main piston and 
its rod depresses 
the spindle of 
this valve, admitting steam to a small 
cylinder which actuates the double- 
beat throttle valve, closing the latter. 
When the pressure falls, the coil spring 
raises the main piston, and the process 
is reversed and the pump _ starts 
working. 


ELECTRICITY FOR HEATING 
DENATURED IN ITALY 


Italy imposes a tax upon electricity 
for lighting and heating purposes, but 
as that country has enormous water- 
power possibilities and no coal mines, 
it is proposed to reduce or abolish the 
tax on current used for heating. This 
would open the door to fraud, unless 
some means were found to convert 
electric energy used for heating so that 
it could not be used for lighting. <A 
method has been invented by an in- 
structor in the Milan technological in- 
stitute which accomplishes this result, 
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the current being “denatured” by a de- 
vice which interrupts the current peri- 
odically, thus making it unfit to use 
for lighting while improving its heat- 
ing qualities. Small installations, 
where the current does not exceed 25 
amperes, are interrupted by the peri- 
odic expansion and contraction of a 
metallic rod, but in larger plants a 
solenoid or small electric motor is 
utilized. 


AUTOMOBILE TIRES WRAPPED 
WITH HAND WINDER 


Retreading an automobile tire is a 
laborious job, requiring a considerable 
degree of skill if done by hand. To 
make this operation easier in shops 


and garages where power-operated 
apparatus is not available, a hand 


winder has been 
placed on the 
market. In using 
this winder, the 
bandage is first 
placed in water 
and then wound 
tightly around 
the spool. The 
end of the band- 
age is passed 
througha re- 
cessed slot, and 
a pressure arm is 
released to bear 
firmly against it, a short portion of the 
bandage being left free. The tire is 
secured in a horizontal position, the 
winder is clasped around it, and one 
turn of the bandage is taken around 
the tire. The remainder of the opera- 
tion consists simply in rotating the 
winder around the tire, the bandage 
being pressed down firmly by the roller, 
as shown. The amount of bandage 
used depends on the size of the overlap, 
but as a rule the average tire requires 
about three 20-yd. bandages. 


CSwitzerland, with 252,500 farms, 
most of them less than 25 acres, has 
a savings bank for every seven square 
miles. 
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HIGH ALTITUDE AFFECTS 
MUSCULAR POWER 


Two French scientists, after long 
tests with squirrels in rotary cages, 
recently determined that at the sea 
level a squirrel would 
revolve the wheel 6,700 
times a day. The ani- 
mals were then carried 
in their cages to the 
top of Mont Blanc, 15,- 
782 ft. in altitude, and 
carefully observed. 
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NOVEL HULL CONSTRUCTION 
FOR FERRYBOAT 

A curious type of ferryboat, with a 

hull having a V-shaped cross section, 

has been placed in service for trans- 


The squirrels made but 
900 revolutions a day 
in the wheels. After a 
considerable time they 
were again brought 
down to sea_ level, 
where they regained some portion of 
their former strength, the number of 
revolutions rising to 5,000 per day. 
This series of experiments demon- 
strates that the fatigue felt by Alpine 
climbers is not due wholly to their 
muscular exertions, but that the alti- 
tude has a good deal to do with it. 
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COOLING BUILDINGS IN 
INDIA 


Seeking to make living in India less 
trying to Europeans, architects and 
constructors have long sought some 
means for modifying the dry, hot 
climate by building residences and 
office buildings of hollow tile, of pe- 
culiarly shaped brick, and of solid con- 
crete. It is now proposed to force 
cooled air through hollow walls, elec- 
tric fans being employed and the air 
at the intakes cooled by passing it 
through a water screen. By placing 
the fan at the highest point on one 
side of the building and the intake at 
the lowest point on another, it is be- 
lieved a thorough circulation will be 
obtained. The side most exposed to 
the rays of the sun may be treated as 
a separate unit, with a greater flow of 
cooled air and a more direct outlet. 
Engineers estimate that the cost of 
the electric current would not exceed 
one cent an hour. 


Midship Section, Showing the 
V-Sh 


d Hull 


Side View of Ferryboat in Service 
at Jacksonville, Fla. 


porting street traffic across the St. 
Johns River between Jacksonville and 
South Jacksonville, Fla. This unusual 
form of construction was apparently 
adopted because of its simplicity and 
cheapness in comparison with the 
usual hull construction, combined with 
the fact that little or no cargo space 
is required. This form of hull pro- 
vides ample room for the boilers and 
machinery, which is practically all that 
is necessary. Each end of the boat is 
provided with separate pilot house, 
propellers and steering apparatus, the 
boat being designed for operating back 
and forth between docks without 
turning. 


AMERICAN DOLLAR SIGN 
WAS ONCE “PS” 


The abbreviation “Ps,” to signify 
pesos, was the origin of the American 


Evolution of the Dollar Mark 
dollar mark, according to a Spanish- 
American scientist. When America 
was first settled, the Dutch and the 
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Spanish were strong competitors for 
the trade of the world. The word dol- 
lar is but a corruption of the Dutch 
“thaler” or “thaller,” a coin much used 
in commerce at that period, and which 
superseded the “pieces-of-eight” of 
Spanish coinage. The peso or piaster, 
which was the Spanish name for the 


DROP ENDS FOR COMPART- 


MENT-CAR SEATS 


With a view to increasing the com- 
fort of passengers, Pullman seats with 
drop ends have been designed and are 
now being installed on some compart- 
ment cars. The outer end of the seat, 
the portion that ordinarily serves as 
an arm rest, is hinged to drop out- 


“pieces-of-eight,” was worth approxi- 
mately the same as the thaller, and 
as the Dutch name was easier to say, 
it found a place in our language in 
the corrupted form, while the abbrevi- 
ation for the peso remained as the sole 
reminder of the Spanish mintage in 
our financial records. 


MODERN CITY-PLANNING 
IDEALS FOR NEW YORK 


One of the principal ideals in modern 
city planning, that of the segregation 
of the different “functions” of the city’s 
activities, was given a prominent place 
in the report of a committee recently 
appointed to consider building-height 
restrictions in New York City. Asa 

beginning in the right 


direction it was recom- 
mended that the erec- 


tion of business build- 
ings in residence sec- 
iions should pro- 
= hibited, and that cer- 
ye tain businesses should 
be confined to certain 
sections of the city. 
According to the re- 


Compartment- 
Car Seat with End 
That Drops Out- 
ward and is Supported 
by a Sliding Bracket to Make a Full-Length Couch 
ward to a position level with the body 
of the seat and is equipped with a 
sliding bracket that supports it in that 
position. The seat is then practically a 
full-length lounge. A separate cush- 
ioned part is also provided which may 
be secured between the dropped ends 
of two facing seats, which makes it 
possible to make up a full-width bed 
instead of the usual narrow Pullman 
berth. This arrangement is adapted 
only to compartment cars, as the 
dropped ends would obstruct the 
aisles of an ordinary car. 


CSufficient quantities of crude oil are 
being produced in the Katalla district 
in Alaska to justify the establishment 
of a small refinery. 


quickly. Each 


port, buildings of great 
height hurt rent values both in the tall 
buildings and in neighboring struc- 
tures, and it was therefore recom- 
mended that the height of future build- 
ings, including towers, should be lim- 
ited to 18 stories. 


ROTARY AUTOMOBILE-TIRE 
PUMP 


Four-cylinder rotary pumps for in- 
flating automobile tires appeared in 
London early this season. They are 
easier to operate 
than the old up- 
and-down pumps 
and fill the tire 
much more 


pump has four 
cylinders, in. 
by 2 in. in bore and stroke, operated by 
a crank. As the ratio of the gears in- 
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side is 2 to 1 and the crank is long, a 
large leverage is secured. The pump 
clamps to the running board when in 
use and can be folded up and packed 
away compactly in the tool case. 


NEW RAIL JOINT FOR STEAM- 
SHOVEL OPERATION 


A rail joint developed in connection 
with the construction of the Panama 
Canal is so made that either horizontal 
or vertical bends may be readily put 
in at the joints, a convenience often 
required in steam-shovel operations. 
As a steam shovel works ahead, the 
track behind it is taken up and laid 
ahead of the machine. The surface of 
the ground is always more or less 
uneven and this makes it necessary 
frequently to lay the track with 
sharper deflections at the joints than 
can be conveniently done with stand- 
ard fishplates or angle bars. The new 


} 


Side View and Horizontal 
Section of Rail Joint 
Used in Steam-Shovel Tracks 
on Panama-Canal Work 


joint consists of two cast halves which 
are joined together by a single bolt, 
the arrangement being of the tongue- 
and-jaw type. The bolt acts as a pivot 
around which the halves mlay be 
rotated vertically, while the inner 
edges of the jaws as well as the bolt 
hole in the tongue of the other half 
are so beveled as to permit a large 
degree of horizontal deflection with- 
out bringing any strain on any of the 
parts. At the opposite ends of these 
halves are jaws which fit closely over 
the webs of the adjacent rails, and to 
which they are attached by bolts. The 
rails are separated by a space of sev- 
eral inches, and the portion of the joint 
spanning this space is made with a 
head corresponding to the head of 
the rail. 


TOOL USED TO REMOVE OLD 
PAPER FROM WALL 
A practical tool has been invented 


by a German paper hanger, by the 
aid of which old paper may be more 


New Tool for Removing 
Wallpaper 


readily removed from the walls of 
rooms, before hanging fresh  wall- 
paper. A number of toothed disks are 
mounted on a shaft revolving in a yoke 
to which a handle is attached. By 
rolling this implement over the wall 
the paper is perforated, and when 
soaked in the ordinary way, the mois- 
ture penetrates between the wall and 
the old paper, making removal easy. 


FOLDING TABLE FOR 
CAMPERS 


Picnickers, automobilists and out- 
door folk generally may be interested 
in a novelty recently placed on the 
French market consisting of a folding 
table which may be rolled up and car- 
ried in a neat package no larger than 
a golf bag. Folding legs of steel give 


support to a top of wood and canvas 
which may be rolled up quickly; the 


Roll-Top Table Which 
Seats Six Persons 


whole being carried in a bag 5 in. in 
diameter and about 2 ft. long. This 
table will accommodate six persons, 
and weighs but 11 pounds. 
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SAFETY CLAMP FOR SLEDGE 
HAMMERS 


So many injuries are caused by 
loose heads on sledge hammers that 
a safety clamp has been invented to 
secure the head 
to the handle so 
firmly that it 
cannot fly off. It 
can be fitted on 
any sledge after 
two holes have 
been drilled 
through the head 
for the holding 
rivets. The safe- 
ty clamp con- 
sists of a metal 
ring which slips 
over two semi- 
circular wedges 
fitted to the sledge handle, close behind 
the head. Two rivets passing through 
the head hold the ring in place. The 
clamp not only keeps the head from 
flying off, but strengthens the handle 
at the point where it is most likely to 


break. 


PRIMITIVE VALVE MADE OF 
A GOATSKIN 


Near Yafa, the Joppa of the Bible, 
the most primitive type of water valve 
may be found in use today. It consists 
of a goatskin, in- 
flated with air, 
and is used to 
control the water 
supply in a crude 
mill and irriga- 
tion scheme near 
that city. Water 
in a reservoir is 
conducted to 
the waterwheels 
through wells, 
in the mouth of 
which the goat- 
skin is sus- 
pended. A 
weight, consisting of a stone, with a 
cord attached, anchors this remark- 
able valve in place, and another rope, 
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leading upward, is secured to a revolv- 
ing post, by which it may be raised 
when the water is to be allowed to flow 
to the wheel. The yielding goatskin 
adapts itself closely to the mouth of the 
well, and prevents leakage. 


ENGLAND MAY CONVERT HER 
CANALS INTO HIGHWAYS 


It has been seriously proposed that 
England buy all the canals which form 
a network throughout the kingdom, 
and convert them into automobile 
trunk roads, for the more rapid and 
economical transportation of freight. 
The opinion is fast gaining ground 
that to maintain and to increase the 
capacity of the canals for satisfactory 
service will require the expenditure of 
such gigantic sums that it will be im- 
possible for them to earn a profit on 
the investment. [Even if water or rail 
transport were cheaper, automobile 
hauling would be far more elastic, and 
house-to-house delivery would be pos- 
sible without rehandling. ‘The finan- 
cial burden of building special roads 
for automobile heavy traffic would 
only result, so it is claimed, in unbear- 
able taxation, and the congestion of 
traffic on such roads would hamper 
their effective use. The undertaking 
would, according to the originator, be 
national in character, tolls for the use 
of the proposed roads being made low 
enough to result in depressing freight 
rates throughout the kingdom. 


NAIL COLLAR FOR USE IN 
TEMPORARY STRUCTURES 


A simple device designed to be used 
in connection with the building of con- 
crete forms, scaffolding, and other 
temporary wood- 
en structures, so 
that they can be 
easily taken 
down and with- 
out damaging 
the lumber, was 
exhibited at the 
recent Chicago cement show. This 


ok 
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consists simply of a metal collar which 
is slipped over the nail before it is 
driven, and which serves to hold the 
nail head away from the surface of 


the wood a sufficient distance to be. 


easily grasped by the claws of a 
hammer. 


NOVEL COUPLING FOR 
SHAFTS 


A safety, self-alining, self-seating, 
self-keying and self-fitting shaft 
coupler has been patented. A round 
casting, through which a hole runs 
lengthwise, into which the two ends 
of the shafts to be coupled are in- 
serted, is the 
main element of 
the device. A 
milled space al- 
lows bear- 
ing surfaces 
throughout the 
entire length of 
the coupling. At 
the side of the 
casting and 
transverse to the bore are the keyholes, 
accurately laid out and drilled, en- 
tering a portion of the bore of the 
coupling, and into these keyholes spe- 
cially treated cupped-end_tool-steel 
pins are forced to a drive fit. These 
pins, when driven in, cut away a por- 
tion of the shaft which extends above 
the bed of the pin, and lock the shaft 
both ways, thus eliminating the ma- 
chine operation of keyseating. 


COMBINATION LOCK FOR 
MOTOR IGNITION 


A “cut-out” that works on the prin- 
ciple of the combination lock and is 
designed to prevent the theft or un- 
authorized use of an automobile has 
recently been invented. This appa- 
ratus makes and breaks the connec- 
tion between the batteries and the 
motor. The circuit is broken by press- 
ing a dummy key, and can only be re- 
stored by pressing a succession of 
keys in a definite order. The combi- 


nation can be made as simple or as 
complicated as desired. The keys re- 


Combination Lock, Placed on Dash of Automobile, 
Makes and Breaks Connection between 
Batteries and Motor 
turn to their original position im- 
mediately when released, so that no 
clue is left as to which keys have been 

used. 


NEW METHOD OF RIVETING 
MAKES SHIPS STRONGER 
Ships break in two, says an English 
expert, where lines of rivets attach 
bulkheads to the outer skin, thus weak- 


ening the shell 
of the vessel at 
the point where 
the stress and 
strain of wave 
motion is strong- 
est. It is pro- 
posed to remedy 
this weakness by 
attaching bulk- 
heads to the out- 
er steel plates of 
the ship by semicircular flanges, the 
rivets running in half circles, as shown 
in the illustration. Not only are the 
rivets placed out of line, minimizing 
the danger of breaking in two, but 
they are placed twice as far apart. 


@ Cinders are now used as bases for 
oyster beds in Puget Sound. 
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DEVICE FOR DETECTING 
MOTOR TROUBLES 


Motorists will be interested in a new 
device for detecting and locating mo- 
tor and transmission troubles such as 

pounding in cyl- 


and worn or 
Rg broken teeth in 


gears. The oper- 
ation of the de- 
vice is simple. 
The pointed end 
is placed against 
the running mo- 
tor and the vi- 
bration is trans- 
mitted through 
the staff to the opposite end where the 
sound is magnified by a sensitive dia- 
phragm. In addition to this, the device 
is arranged to be used as a timing rod, 
the pointed end being provided with a 
sliding scale ruled in inches and eighths 
of an inch whereby the opening and 
closing of valves can be timed. 


~ 


FRAGMENT OF GREAT WORK 
IN LONDON LIBRARY 


There has recently been loaned to 
the London Library a_ beautifully 
bound volume, containing two sections 
of the great Chinese encyclopedia, con- 
sidered the greatest literary work of 
all time. This is the Yung Lo Ta 
Tien, or Great Standard of Yung Lo. 
undertaken in the reign of the third 
emperor of the Ming dynasty, and 
upon which more than 2,100 scholars 
were employed continuously for five 
years. This monumental work, of 
which only a fragment remains, com- 
prised 22,877 sections, covering four 
departments of knowledge, the Con- 
fucian canon, history, philosophy and 
general literature. Each section con- 
sisted of 20 leaves, and every page con- 
tained 16 columns averaging 25 charac- 
fers apiece. These 366,000,000 char- 
acters represent a third more English 
words, which will give an idea of the 
monumental character of this literary 
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achievement. Although it was the in- 
tention of the emperor to have this ex- 
traordinary work printed, his project 
was not carried out. Three copies 
were made, two of which have been 
utterly destroyed, while but a frag- 
ment of the third remains. 


A COMPASS IN A WATCH 
STEM 


A novel combination of watch and 
compass has been placed on the market 
in which the compass is set in a recess 
formed the 
top of the watch 
crown. This 
obviates the ne- 
cessity for in- 
creasing the 
thickness of the 
case or distort- 
ing the appear- 
ance of the 
watch to accom- 
modate the com- 
pass, while at the same time removing 
the needle as far as possible from the 
steel parts of the watch, to reduce the 
deflection. 


FOUNTAIN PEN IN SIMPLE 
FORM 


A steel pen that is being made in 
Germany is virtually a fountain pen 
in very simple form. It cannot be used 
to carry ink, like 
a fountain pen 
with a_ barrel, 
but ‘once it has 
been dipped in 
ink it takes up a 
supply large 
enough to last 
for some time. 
This is accom- 
plished by a 
flap that is cut out of the butt and 
folded over the top of the pen in such 
a way as to hold the ink by capillary 
attraction. The entire pen is made 
from one flat piece of metal. 
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NEW VESSEL PROVES 
OBSTREPEROUS 


The steamer “San Quentin,” recently 
launched at Port Glasgow, Scotland, 
caused much trouble during her brief 
trip from the launching berth to York- 
hill, where her engines were to be 
installed. Three tugs took her in tow, 
but while they were changing their 
positions, the wind caught the hull 
and drove the vessel on a sand bank, 
about a mile and a half above the city. 
Here she was allowed to rest until the 
next day, when the tugs returned to 
their task, and succeeded in pulling 
her off, but shortly after she was 
afloat a hawser broke, and_ she 
grounded again and in a worse posi- 
tion than before. Here she stuck for 
five days, waiting for a high tide, dur- 
ing all of which time the weather was 
clear. A strong southwest gale rose, 
giving an abnormal depth to the river, 
and the tugs were summoned. The 
wind, having made it possible to float 
her, now rendered her unmanageable, 
dragging the tugs helplessly behind, 
and she drifted to the Cardross shore. 
Another grounding was only pre- 
vented by the interposition of the 
Cardross light tower, a_ substantial 
structure 35 ft. in height. Against 
this the vessel dashed, doing little 
damage to herself, but razing the 
tower to the water’s edge. From this 
point the vessel proved tractable, and 
was taken without further incident to 
her berth at the engine works. 


PURE AIR SECURED BY 
WASHING SMOKE 


The campaign for cleanliness in 
New York has resulted in freeing the 
atmosphere from much smoke. An 
interesting method adopted by one of 
the large electric companies con- 
sisted in washing the hot gases as 
they came from the firebox. Inves- 
tigation showed that much of the 
“smoke” which caused complaint was 
in reality cinders that were carried 
from the boilers to fall in showers in 
the near-by streets. To rid the gases 


formed by the burning coal of these 
cinders was the problem demanded, 


f 
4 
i 


Cross Section of Boiler Installation 
Which Catches Cinders 


and a washer was installed consisting 
of a special damper and flue base 
where water was constantly flowing. 
The smoke, on leaving the firebox, 
is driven against the movable damper 
over which water is flowing and de- 
flected downward, striking the water 
at the bottom of the smoke chamber, 
and then mounting upward into the 
stack. Some of the cinders are caught 
when the smoke strikes the damper, 
and the rest fall into the water at the 
bottom of the smoke chamber. This 
washing process cleanses the smoke 
to a remarkable degree, tests show- 
ing a 9%5-per-cent efficiency, equiva- 
lent to cleansing the gases down to 
02 grains per cubic foot. 


NOVEL POST SUPPORTERS 
FOR CONCRETE WORK 


Iron-studded sockets to support the 
bottoms of posts, where concrete 
floors or foun- 
dations are used, 
add to the ease 
with which 
buildings like 
corncribs, gran- 
aries, barns, 
sheds and_ ga- 
rages may be 
erected. These 
sockets do away 
with the neces- 
sity for sills. 
The illustration shows clearly the 
form anc manner of use of these sup- 
ports. 
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NOVEL DEVICE FOR LIFTING 
HEAVY SACKS 

A German inventor has devised a 

contrivance for lifting heavy sacks. A 

wooden framework, substantially built, 


Courtesy Die Export Woche 

New Sack Lifter Used in Germany 
forms with its cross support a letter 
A. Balanced at the top is a hinged 
lever, with clips which may be fastened 
about the sack, holding it firmly. Upon 
grasping the end of the lever, which 
forms the handle, a slight pressure is 
sufficient to raise the filled sack to such 
height that it may be readily loaded 
into a wagon or truck. 


ELECTRIC SEARCHLIGHT 
FOR AUTOMOBILES 


A new type of electric searchlight, 
which can be instantly fastened to any 
windshield, has recently been patented. 


This Handy Searchlight, Which 

can be Turned in Any Direction, 

Is Useful in Finding Street 
Numbers at Night 


The light can be turned in any di- 
rection and will stay locked at what- 
éver angle it is placed. Drivers on 
delivery wagons can use this handy 
device for looking at the names on 
their packages and then locating 
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house numbers. The lamp has a 
switch within the handle, and no com- 
plicated arrangements are needed for 
installation. 


NOVEL JEWELRY IN ENAMEL 
WORN IN LONDON 


The vogue for enamel jewelry 
abroad has brought to the display 
cases of the jewelers exquisite designs 
in varied shapes and mountings. A 
pansy in purple and gold sports a life- 
like ladybug center; little brooches 
have ducks with bodies of deep blue 
and long pearl wings, and a pendant 
containing a pig in diamonds, for a 
mascot, or a fox either in diamonds or 
gold, is suggested as a suitable re- 
membrance for a hunting woman. The 


New Jewelry Shown in London Shops 


adaptability of enamel, its delicate col- 
oring and its rich effects contribute to 
its enduring popularity. 


EMERGENCY DEVICE FOR 
SUBMARINES 


The recent accident to the British 
submarine “A 7,” where the entire 
crew were lost, has spurred inventors 
toward devising some means of 
enabling the imprisoned crew to com- 
municate their whereabouts, and to 
receive air and assistance from those 
endeavoring to help them. One of the 
most practical contrivances which has 
been brought forward is a system of 
ventilation suggested by a French 
inventor, who proposes that there be 
attached to the hull of each submarine 
a hollow globe, which may serve as a 
buoy, and which may be detached 
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from the interior of the vessel by the 
manipulation of a wheel. The globe 
when thus set free rises to the surface, 
carrying a small cable, by means of 
which the rescuing party may draw up 
a flexible tube, attached at its other 
end to the interior of the distressed 
submarine. Fresh air may be supplied 
through this tube, which also affords 
a means of communication. 


NEW WORLD-MAP SCALE IS 
FIXED AT 1,000,000 TO 1 


It has finally been decided, at the 
second international conference on the 
world map, held recently at Paris, that 
the proposed map of the world will be 
drawn on the scale suggested by Pro- 
fessor Peuck of Munich some time 
since, of 1,000,000 to 1, which is 
approximately 16 miles to 1 inch. The 
international meter, which has been 
adopted as the unit of measurement, 
is, theoretically, one-ten-millionth of 
the distance from the north pole to 
the equator, and has been officially 
calculated to be 3.2808257 ft. in length. 
On the proposed map, therefore, with 
a scale of 1,000,000 to 1, the distance 
from equator to pole will be shown as 
32.8 ft. long. 


ARROWS TO TELL WHICH WAY 
THE CARS GO 


As an aid to strangers trying to find 
their way about on city street-car lines, 
a German inventor has suggested direc- 
tion indicators 
on the tracks to 
tell which way 
the cars go. Near 
the signs which 
indicate a stop- 
ping place for 
the trolley cars, 
he would have a 
large arrow to 
show the direc- 
tion of the traffic 
on each track. 
The arrows, large enough to be seen 
from the sidewalk, are to be fastened 
to the outside rail of each track. 
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SAFETY BOX FOR SAFETY 
MATCHES 


Now that explosive or “parlor” 
matches are to give way to safety 
matches, a convenient method of keep- 
ing a_ supply 
handy, near the 
kitchen stove 
or elsewhere, is 
provided by a 
recent inven- 
tion which 
serves as a res- 
ervoir for the 
boxes, a con- | 
venient’ strik- | 
ing surface and 
a catch for 
burned match- 
es. A maga- 
zine of thin 
sheet metal, 
which may be 
hung from a 
nail tack, 
holds 11 boxes. 
space _be- 
neath affords 
support for 
loose matches 
taken from one box while the side of 
the lowest box in the tier is presented 
for striking. When the supply is ex- 
hausted, a fresh box is removed from 
the magazine, the matches extracted 
and placed in the open receptacle at 
the bottom of the case, and a new box 
drops down in position, presenting 
again a new ‘surface for striking, 
Burned matches may be dropped in 
an old box placed at the top of the 
magazine if desired. 


LOGS DUG UP ON PANAMA 
CANAL ZONE 


Pieces of wood in a good state of 
preservation were discovered at depths 
of 50 ft. and more below the surface 
when the caissons for the new wharves 
and pier at Balboa, in the Panama 
Canal Zone, were being sunk. In one 
case a log so large that it could not 
be removed, but had to be cut to pieces 
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with axes, was found at a depth of 67 
ft. below the surface, or 59 ft. below 
sea level. This log was found in a 
black alluvial deposit a short distance 
above the bed of gravel that overlies 
the bedrock to which the caissons 
were being sunk. A section 20 in. in 
diameter with the bark intact has been 
shipped to the Bureau of Plant Indus- 
try at Washington for identification. 


BLOTTER HOLDER WITH 
FLEXIBLE BASE 
A blotter holder of the usual curved 


form has recently been designed by a 
German stationery house, with a stout 


Blotter Holder Which 
may be Used as a 


knob for a handle. By pushing down 
on the knob the blotter is straightened 
out, and in this position may be used as 
aruler. One side of the metallic holder 
is marked with graduations, and the 
holder is in demand by draftsmen, as 
the pad of blotting paper does not 
smear the drawing, and on account of 
the heavy knob it can be held more 
firmly than an ordinary ruler. 


SURVEY STATIONS SHOT 
UPON FACE OF CLIFF 


A great deal of ingenuity was re- 
quired in making the survey for the 
new state highway across the face of 
Storm King Mountain, a steep prom- 
ontory that juts out to the Hudson 
River at a point a short distance up 
the river from West Point, N. Y. In 
many instances it was necessary to 
lower men and instruments over the 
cliffs with ropes in order to make the 
required cross sections. But for a dis- 
tance of about 400 ft. it was found im- 


possible to use even this strenuous 
method, as the surrounding rock for- 
mations were inaccessible, and the 
engineers adopted a novel method for 
getting the measurements across the 
face of this part of the cliff. <A field 
gun was obtained from the West Point 
Military Academy. This was loaded 
and fired at points selected on the face 
of the cliff, the projectiles used being 
cans of paint. The cans broke when 
they hit the cliff and the paint formed 
distinct targets on which the engineers 
could train their instruments. The 
location and elevation of each target 
were then found by triangulation and 
the taking of vertical angles. This 
highway is to take the place of the 
present road over the mountain, which 
reaches a height of 1,340 ft. and is a 
long and somewhat dangerous route 
both for horses and automobiles. The 
engineers estimate that the four miles 
of highway past Storm King Mountain 
will cost $100,000 a mile. 


COMBINATION BRAKE FOR 
MOTORCYCLES 


Two distinct braking mechanisms are 
shown on a recent motorcycle model, 
either or both of which may be ap- 
plied by the foot of the rider. A band 
brake fitted to the rear hub is applied 
by means of a lever connected with the 
footboard, while an internal brake is 
set by back pedaling. No matter what 
position the rider’s foot may be in, he 
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Double Safeguard for Motorcycles 


can immediately apply one of these in- 
dependent brakes. If emergency de- 
mands, both may be set at the same 
time. 


Nile dams soon to be built will irri- 
gate thousands of square miles of 
desert south of Khartoum, Sudan. 
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NEW TELEPHONE DEVICE 
ENLARGES SERVICE 


A prepayment telephone station, 
based upon a similar device used by 
gas and electric-light companies, in- 
corporates in the usual coin-slot instru- 
ment a provision for the deposit in 
advance of any convenient coin or 
coins, which are credited for service 
to be rendered later; the “nickel-first” 
phone may be used as an “unlimited- 
service” phone until the credit is ex- 
hausted. An indicator is provided 
which shows just how much unex- 
pended money is on hand in the box. 
A lever, which is pulled after each 
coin is inserted, is so geared that it 
registers the appropriate amount, and 
each call thereafter is deducted auto- 
matically. 


POSITIVE NUT LOCK HOLDS 
SECURELY 


Loose joints are among the most 
prolific causes of accidents on rail- 
roads, and all progressive managers 
are seeking to 
eliminate these 
and other track 
defects regard- 
less of first cost. 
The illustration 
shows a positive 
nut lock de- 
signed to obviate 
all danger from 
loosening of nuts. Within its aperture 
two small steel pawls are securely in- 
serted. When the nut is screwed into 
position on the bolt a very slight back 
turn causes the pawls to rock and bite 
into the threads of the bolt, thus 
securely locking the two together, and 
the nut cannot vibrate nor loosen. 
The device is applicable to all kinds 
of mechanisms where positive nut 
locking is requisite or desirable. 


@From seed sown broadcast on the 
snow in Idaho as many as 60 little 
lodgepole pine trees to the square foot 
came up after the snow had melted. 


NOVEL CLAMP FOR WIRE 
CABLES 


A late French invention offers a 


quick method of fastening wire cables 
to supports, as well as of splicing or 


Novel Clamp for Fastening Wire Cables 


making loops in them. A base, pro- 
vided with a screw pin for inserting 
in the pole, is grooved so as to per- 
mit the insertion of the cable on either 
side of the central pivot. After the 
cable is in place, the turning of the 
pivot head locks the cable firmly 
in position. Thus either two cables 
may be secured or one cable may be 
looped and held by the same device. 


DRIPLESS TEA STRAINER OF 
NEW DESIGN 


Tea strainers that will not drip or 
stain a tablecloth are now being man- 
ufactured. The perforated mesh for 
straining the tea 
is on top of one 
end of a deep 
bowl - shaped 
spoon. which 
forms bot- 
tom when the 
strainer rest- 
ing on the table. 
When in use, the 
strainer is held 
sidewise over a cup so that the tea 
flows into the bowl and then back 
through the perforations. Any liquid 
that is left in the perforations drips 
back into the bowl when the strainer 
is laid down, 
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NEW FORM OF CARBURETOR 
FOR AUTOMOBILES 


A new form of carburetor, of the 
two-jet type, for automobile engines, is 
so arranged that all adjustments can 
be made 
while the en- 
gine is run- 
ning, and 
without the 
use of tools. 
An automat- 
ic air device, 
which works 
in  connec- 
tion with the 
throttle, pre- 
vents too rich a mixture at high speeds. 
This air device can be adjusted to 
come into action at any point in the 
throttle travel. Referring to the 
drawing, the air intake is shown at 
the bottom left side. The gasoline 
from the float tank passes up the jets 
and is sprayed out in a thin sheet at 
right angles to the incoming air. 


NOVEL BINOCULAR GLASSES 
LEAVE HANDS FREE 


A magnifier having great power, and 
easily adjusted by means of a sliding 
bar, has been patented, which in form 
resembles 
a pair of spec- 
tacles, but 
which may be 
worn over ordi- 
nary spectacles 
or eyeglasses. 
A strong, 
straight-temple << 
frame or with 
bows to go 
over the ears, \ 
has, instead of 
the usual round eyeglass frame, two 
springs protruding from the bridge, 
which are slotted to receive a sliding 
bar, by means of which the focus of 
the lenses, held at the end of the 
springs, is obtained. In working with 
these magnifiers, both hands are left 
perfectly free, and there is no ob- 
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struction to view of surrounding ob- 
jects. The binocular is designed for 
watchmakers, engravers, eye surgeons 
and those persons needing lenses of 
high magnifying power. 


SAFETY JOINTER PREVENTS 
ACCIDENTS 


Woodworkers have suffered mutila- 
tion from whirling knives and saws 
until the safety-first campaign reached 
out in their de- 
fense. A new 
jointer has just 
been put on the 


market which 
is designed to 
prevent acci- 


dents, as it is 
impossible for 
the fingers to 
be drawn into 
the knives. The 
cylinder and 
shaft are one 
solid steel forg- 
ing, the knives 
and pulleys being perfectly balanced. 
The knives are of high-speed steel, and 
there are slots between the bolts for 
the drift, furnished for setting out the 
knives. 


ONE-PIECE METAL SLEEVE 
HOLDER 


One of the new all-metal patent 
sleeve holders is shown in this illus- 
tration. As it is stamped out of one 
piece of metal, 
has no buckles, 
straps, or bands 
to wear out, it is 
practically inde- 
structible. Its 
chief advantage 
is that it holds 
up the sleeves 
without binding 
the arm and 
stopping the cir- 
culation. The same device can also 
be used as a hose supporter. 
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ISLAND ROADS NOW OILED 
FOR MOTORING 


The rapid increase in the use of auto- 
mobiles in the Philippine Islands has 
wrought havoc with the light macadam 
roads, and the insular authorities have 
recently experimented with the use of 
a surface treatment of oil with happy 
results. The surface of the road is 
first brushed thoroughly, the loose dirt 
and dust removed, and crude oil to the 
amount of 1%4 gal. to the square yard 
spread upon it. The oil is allowed to 
stand for a day or two until the surface 
is dry, when it is covered with dredge- 
run gravel. No roller is used, as local 
traffic has been found sufficient to con- 
solidate the surface and binder thor- 
oughly. 


CABLE HAULAGE FOR BARGES 
ON FRENCH CANAL 


A system of haulage for barges that 
is much like the old-style street-car 
cable system has been installed on a 
French canal. The steel cables work 
as endless chains, run on _ sheaves 
placed at the sides of the canal, 
and are operated independently of 
each other by hydroelectric power. 
Each covers a distance of 1,476 ft., 
with an interval of 164 ft. between ca- 
bles. In operation, the hawser of the 
barge is attached to the cable and the 
barge is hauled at the rate of about 2 
miles an hour to the end of the cable. 
The momentum of the barge carries it 
past the 164-ft. interval and the next 
cable is then picked up by the hawser. 
The system is so planned that only one 
barge at a time is hauled by each ca- 
ble, so that the full capacity of the 
system, aside from delays at the locks, 
is about 6 barges an hour or 72 barges 
during a 12-hr. day. The cost of the 
installation was about $5,000 per mile. 


CThe first flight over the Strait of 
Gibraltar was made recently when a 
Spanish military aeroplane flew from 
Ceuta, Morocco, to Seville, Spain, in 
21% hours. 


TELEPHONE-CONVERSATION 
TIMING DEVICE 


An accurate record of the time con- 
sumed in long-distance telephone con- 


Device for 
Recording Time of 
Telephone Conversations 


versation may be obtained by a 
clocklike device, recently placed on 
the market, which works on the prin- 
ciple of the stop watch. The device 
is provided with a minute hand and 
second hand, and is started and 
stopped simply by pressing a lever on 
the left side of the case. It is easily 
attached to the telephone or the side 
of a desk by means of a clip, and car- 
ries a pad for recording the time. 


DRILL WITH DOUBLE-END 
DRILL POINTS 


A new drill that has been specially 
developed for structural and railroad 
work is in effect two drills, since it is 
so made that 
both ends can be 
used for drilling 
purposes. This 
tool is held and 
driven by the 
flutes at the side 
and there is, 
therefore, no 
danger of dam- 
aging the drill- 
ing point that is 
placed inside the 
holder. It is 
made of high- 
speed steel of 
the best quality, rolled hot into a 
milled twist-drill shape. 


| 
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OILING CAN OF ONE-PIECE 
CONSTRUCTION 


To strengthen the two most vul- 
nerable parts of an oiling can, the 
seams by which the bottom and the 

screw threads 


fi for the neck are 
: held to the body 
Ha of the can, one 


manufacturer is 
now making all 
seams of welded 
construction, the 
result being a 
practically one- 
piece oiler. The 
neck connection 
— is formed by 
“turning the top 
of the body down and then threading 
it and backing it with composition 
metal, while the lower edge is turned 
upward around the edges of the bottom 
and solidly welded, as shown. 


| 
i. 


FLOOD CONTROL IN CHINA 
BIG ENGINEERING FEAT 


To reclaim more than 17,000 square 
miles of fertile land which has been 
annually devastated by the overflowing 
of the Huai River, the Chinese govern- 
ment has authorized a bond issue of 
$20,000,000, and designated a New 
York engineering firm to undertake the 
construction of dams and reservoirs. 
The project is one of the greatest of 
engineering enterprises, even in this 
day of big things. An _ interesting 
feature of the matter is the fact that 
the general supervision of the work 
has been intrusted by the Chinese 
government to the Red Cross Society. 
The territory served by this project is 
larger than the combined areas of New 
Jersey, Delaware, Connecticut, and 
Rhode Island, with Long Island 
thrownin. The river Huai, also known 
as the -Huai-Ho, 800 miles long, has 
been subject to violent floods for 2,500 
years, and as in many places, even at 
low stage, it is kept within its course 
only by dikes of earth, its ravages dur- 
ing the spring floods are the source 
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of tremendous losses. The plan is to 
dredge the channel of the river and of 
the Grand Canal, which it feeds; to 
construct dams and reservoirs, and to 
store the surplus water against the 
time of drouth. Many tributary 
streams are to be diverted, and the 
entire project cannot be completed for 
many years. 


COMBINATION KETTLE AND 
WASH BOILER 


Turning an ordinary kettle into a 
wash boiler is readily accomplished by 
the aid of a French invention. The 
device consists 
of a conical false 
bottom with per- 
forations around 
the edge and a 
tubular _exten- 
sion to the top of 
the kettle, where 
it spreads into a 
funnel-shaped portion open at the end. 
The kettle is placed on the fire with 
sufficient soapsuds for the wash. The 
clothing to be laundered is disposed 
about the tubular part, and as the 
water begins to boil it rises in the tube, 
runs over the funnel at the top and onto 
the clothes which are thoroughly 
soaked by a continuous stream of boil- 
ing suds. 


INDICATING PUSH BUTTON 
SAVES TIME 


A new device which has recently 
been patented for use at the doors of 
clubs, apartment houses, doctors’ and 
lawyers’ offices, 


is shown in 


illustration. 

is an individual | | 
push button 
carrying the 
name of some 
one person, and 
the door bell is 
given more indi- 
viduality by indicating to the caller the 
absence of the person desired without 
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having to disturb the other members 
of the family, apartment, or club. The 
unnecessary waste of battery current 
when occupants of a house are absent 
is also eliminated. To set the indi- 
cator, the cap of the push button is 
turned 180 deg. to the right or left, 
whereby the word “OUT” is exposed. 


FLYING BOAT CHASES SHIP 
TO CATCH GEM THIEF 


A flying boat and the wireless tele- 
graph working together proved effect- 
ive means of thief catching recently in 
preventing the escape of a gem thief 
from a Florida winter resort. A val- 
uable diamond brooch had been re- 
ported lost by a woman prominent in 
New York society. Suspicion pointed 
to a negro hotel employe who disap- 
peared on the day the “Miami” sailed, 
and who was reported to have been 
spending a great deal of money. By 
the aid of the wireless the negro was 
found to be on board the “Miami.” <A 
flying boat was then brought into serv- 
ice and started in pursuit of the ship. 
The negro was found on board and 
arrested and then brought back to port 
in the flying boat. 


KANSAS WEED USED IN 
SOAP MAKING 


What has heretofore been consid- 
ered a pest by ranchers in western 
Kansas is now being cut and marketed 
for use in the manufacture of soap. It 
is a species of the Yucca, known lo- 
cally as Spanish Bayonet, or soap 
weed, and spreads over large areas, 
killing other vegetation. Both the 
tops and roots are utilized by soap 
manufacturers, who pay about $8 a 
ton for the plant at railway stations. 
After cutting, the weed is allowed to 
dry from 60 to 90 days, after which it 
is baled. Indian and Mexican women 
have long used this weed to make a 
decoction, soapy in character, used in 
washing their hair, for which purpose 
it is considered beneficial, as it con- 
tains no alkali. 
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NEW HOSE NOZZLE PRODUCES 
VARYING STREAMS 


The latest thing in the way of nozzles 
for garden hose is one in which a va- 


Hose Nozzle for Spray or Single Stream 


riety of sprays and streams may be ob- 
tained simply by a varying pressure on 
a lever placed in convenient reach of 
the thumb. A slight pressure produces 
a fine spray, while a heavier pressure 
produces a straight stream, as shown 
in the illustration. 


INDIVIDUAL WINDSHIELDS 
FOR REAR SEATS 


The front seat of an automobile is 
usually protected, nowadays, by a 
windshield, but it affords slight pro- 
tection to passengers in the rear of the 
car. A novel device for giving those 
in the rear seats equal protection con- 
sists of tonneau shields for each side 
of the car, which can be swung around 
to the side when the wind is in that 
quarter. The glass is set in an alum- 
inum frame, and may be raised and 
lowered as desired. When not needed, 
the individual windshield may be re- 


Individual Windshields for Motor Passengers 
moved and carried in a leather 
under the seat. ‘The only tool required 
to put it in place is a screwdriver. 


case 


Waste wood from sawmills near 
Vancouver is utilized for making 
charcoal by an electric process. 
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THREE-PASSENGER BODY 
FOR AUTOMOBILE 
A new design for seating three pas- 


sengers in a small automobile or cycle- 
car is shown by an English firm. The 


Compact Seating Arrangement for Small Car 


front seats are of the semibucket type 
with sufficient space between them to 
permit easy entrance to the rear seat, 
which is intended for only one person. 
When the hood is raised it covers all 
the occupants, and the design has met 
popular favor abroad. The body is 
very light and there is but one door, 
that being on the left side. 


TYPEWRITING MAKES PLAIN 
ILLEGIBLE SIGNATURES 


A distinctive signature, even if illeg- 
ible, has a certain value as a precau- 
tion against forgery. But the illegible 
signature is a source of unending an- 
noyance in correspondence, especially 
in cases where the name does not 
appear upon the letterhead. Some 
business men have adopted the plan 
of having their stenographers write 
their names out in full in typewriting 
at the end of their letters, over which 


New Method Translates Hieroglyphics 
into Names 


they add their usual signatures, giving 
the letter authority, yet contributing 
to entire legibility. This plan forwards 
business, clears up filing mysteries, 
and reduces the chances of shipping 
errors. 
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FLAGS MARK ARMY CARS IN 
WHICH OFFICERS RIDE 


The Quartermaster Corps of the 
United States Army has designated the 
flags to be carried by automobiles in 
official use by officers of the army. 
General officers of the army will be 
known by two white stars upon red 
bunting; artilkery commanders will 
display two crossed cannon, with a 
medallion of a projectile in yellow, 
upon a red ground. The cars bearing 
chief umpires at maneuvers will carry 
white flags with two scarlet stripes, 3 
in. wide, crossed diagonally from cor- 
ner to corner. The flags are rectangu- 
lar in shape, measuring 2 ft. 2 in. long 
by 1 ft. 6 in. wide, and are to be at- 
tached to small staffs set securely into 
the body of the cars. 


NOVEL PAINT WHICH STOPS 
THE HEAT RAYS 


There has recently been placed on 
the market an interesting chemical 
paint manufactured by a German con- 
cern, which has the property of inter- 
cepting the heat rays of the sun. It 
may be applied to tin, corrugated iron, 
slate, or glass, or, indeed, any material 
used in the roofing of buildings, and 
by its peculiar quality leaves the rooms 
beneath the roof comparatively cool. 
It is stated that the temperature of 
workrooms may be reduced from 15° 
to 20° F. according to the surface 
which can be covered, and the added 
efficiency of the workmen thus pro- 
moted is a direct and measurable gain. 
The paint is light blue in color, so 
that, if applied to glass, it does not 
appreciably influence the light. Its 
components are at present a_ trade 
secret, but the fact that many large 
electric and manufacturing companies 
in Germany are regular users, is cited 
as evidence that it is practical. 


COver $5,000 was paid by one railroad 
company in 1913 to passengers hurt by 
falling over grips in the aisles of pas- 
senger trains. 
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BRANCHED SEARCHLIGHT ON 
SUEZ CANAL 


That the pilots of approaching ves- 
sels may not be blinded by the glare 
of the searchlights on vessels going 
in the opposite direction, a novel 
branched type of electric light is used, 
which throws its beams toward both 
sides of the canal, leaving the path 
directly in front in comparative dark- 
ness. As the marks which guide the 
pilot in making the turns in the canal 
are obviously on the sides and not in 
the channel, this method of throwing 
the bright rays on either side gives all 
the information desired, and the eye- 
strain and confusion attendant on the 
direct beam is avoided. 


HOW SILK FISHING LINES 
ARE MADE 


The familiar, leaders for attaching 
fishhooks to lines, known as silkworm 
gut, is made from the caterpillars of 
silkworms, by placing the freshly 
killed worms in vinegar for several 
days. The caterpillar is then pulled 
apart in such a way as to draw out a 
glutinous thread formed by the silky 
secretion, 3 ft. long, which is then 
stretched on boards and dried in the 
sun. The silkworm from which this 
kind of fishline is made is a green 
variety about 3 in. long, feeding on 
the leaves of the camphor tree. Forty 
grades of this product are recognized 
by dealers, the price varying from 30 
cents to $6 a pound. 


Two-Pronged Searchlight 
Used on the Suez Canal 


STREET-TRAFFIC SIGN 
WARNS DRIVERS 


At busy street intersections in Lon- 
don a new form of warning notice to 
drivers has been erected. Made of 
glass, it can be 
illuminated at 
night and on 
dark days, so 
that it may be 
seen before 
the corner is 
reached. It is at- 
tached to poles 
set in “islands of 
safety,” now a 
part of all well- 
regulated street 


crossings. 


CThe course of 
the Illesillete- 
wait River for 


nearly a_ mile 
will have to be 
changed before 
work can begin 
on the 5-mile 
Canadian Pacific 
tunnel under Mt. 
McDonald, in western Canada. 


Courtesy of the Car 


$61 
wil 

Cr 
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CURIOUS WOODEN IDOL OF 
FILIPINO TRIBE 
Idolatry exists in the Philippine Is- 


lands among the lesser tribes, and 
many strange and curious images 


Fine-Appearing 


Filipino 
with His Hideous 
Little Idol 

Carved 
from a Stump 


carved from wood are seen by travel- 
ers in Luzon, Mindanao and Panay. 
The Ifugaos, one of the unimportant 
tribes, profess a loyalty to the Stars 
and Stripes which is often exhibited 
in displaying the national flag above 
or decked about their idols. A pho- 
tograph depicting this custom repre- 
sents a “Little Brown Brother” and 
his tribal deity beneath the starry 
flag. A closer examination reveals the 
fact that between the lips of the idol 
has been placed a cigarette. 


The New York fire department will 
buy no more horses, motor-driven ma- 
chines having proved more efficient. 
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WATER FOR SAN FRANCISCO 
FROM HETCH-HETCHY 


When President Wilson signed the 
bill giving the city of San Francisco 
the right to use the water from the 
Hetch-Hetchy Valley, Cherry Creek 
and Lake Eleanor, in the Yosemite 
Valley, that city was assured a per- 
manent water supply sufficient to care 
for a population of from 4,000,000 to 
5,000,000, a supply many times in ex- 
cess of its present needs. This victory 
for the western metropolis was secured 
only after a long contest, the big 
fight against the project being based 
on the assumption that a reservoir in 
the Hetch-Hetchy Valley would spoil 
the wild beauty of that portion of the 
Yosemite National Park, although the 
project was favored by many famous 
“conservationists.” Now that the con- 
test is settled, surveys and plans for 
an aqueduct are being rapidly pushed 
to completion. This aqueduct will fol- 
low a practically straight line from the 
site of the proposed reservoir to the 
southern end of San Francisco Bay. 
The length of the main aqueduct will 
be about 140 miles, but the extensions 
necessary for reaching Cherry Creek 
and Lake Eleanor will bring the total 
length up to about 190 miles. 

According to present plans a tun- 
nel, about 10 ft. in diameter, will be 
built from the proposed reservoir to 
the easterly edge of the San Joaquin 
Valley. Across this valley will be laid, 
for the present, one steel pipe, 7 ft. 6 
in. in diameter. Ultimately there will 
be two such pipes, laid side by side 
and each about 45 miles in length. 
From the junction of the Stanislaus 
and the San Jose Rivers, the aqueduct 
will consist mainly of a series of tun- 
nels, 12 or 13 ft. in diameter, and 
will have its western terminus at a 
hillside overlooking the southern end 
of San Francisco Bay. At this point 
a terminal chamber and gate house 
will be built and branch aqueducts will 
be laid to distributing works in San 
Francisco, Oakland, San Jose, and 
other communities about the bay. A 
dam, 300 ft. high and 760 ft. long, 
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for impounding the waters of the 
Tuolumne River will be built across 
the Hetch-Hetchy Valley, and a tun- 
nel will then be built under the moun- 
tains for connecting Cherry Creek and 
Lake Eleanor with this reservoir. It 
is estimated that the work of develop- 
ing the system to the point where 
water can be brought to San Francisco 
will require a period of from seven to 
eight years. Although hydroelectric 
power and irrigation form no part of 
the project at present, these may be- 
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come important considerations after 
the water-supply system is _ fully 
worked out. The fall from the Hetch- 
Hetchy Valley to San Francisco is 
about 3,500 ft., and it is estimated that 
with three power houses _ nearly 
160,000 hp. can be generated, while 
for many years to come the available 
water supply will so greatly exceed 
the demand that it will be easily 
possible to irrigate a large part of 
the San Joaquin Valley with this sur- 
plus alone. 


NOVEL SCHOOL EXERCISER 
FOR SMALL CHILDREN 


A Cincinnati kindergarten has just 
installed a curious bicycle to develop 


SAVING THE WASTE WATER 
OF ENGLAND 


A suggestion for replenishing the 
underground water supplies of Eng- 


weak chests and arms of children, land was made by the geological 
survey of that country 

recently, which calls 

attention to the fact 

a that the water level in 

Bicycle the London district has 

Makes Muscle fallen 100 ft. or more 


within recent times, 
owing to the enormous 
quantities of water 
pumped therefrom 
daily. It is seriously 
proposed to impound 
the rains falling upon 
| the impervious strata 

about London, and 
drain it into wells 
which will be extended 
down so deep that the 
water will find its way 
into the chalk water- 
bearing strata. A tre- 


which the pupils delight in using. It 
is a very simple affair of wood, having 
two solid plank wheels with soft tires 
and worked by a handle, the whole 
machine being held in place by a 10-ft. 
arm fastened to a pivot. The young- 
sters travel around the 20-ft. circle, 
propelled by the muscles of their arms, 
backs and chests. The apparatus is 
easily disconnected from the pivot 
and stored out of the way when not 
in use. 


mendous amount of 
water which now runs to waste would 
be saved for manufacturing and com- 
mercial purposes. Experiments have 
already been conducted at Lea Bridge 
which conclusively prove the practi- 
cability of the plan. 


CThe Department of Commerce has 
held that flying boats are “motorboats” 
and are subject to government regula- 
tion and inspection. 
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HOW THE EARTH’S RIGIDITY 
IS MEASURED 


The theory that the earth is a hol- 
low sphere filled with liquid fire was 
long ago discarded by scientists, and 
now, as a result of tidal measurements 
being made by the physicists of the 
University of Chicago, this belief is 
not only shown to be an impossible 
one, but it is announced that the core 
of the earth is more rigid than the 
hardest steel. For carrying out these 
measurements two 6-in. water pipes, 
each 500 ft. long, were placed under 
ground at such a depth as to avoid 
all danger of freezing. One pipe was 
laid in a true north and south direc- 
tion and the other in an east and west 


direction. Each was laid in a straight 
line and in a 

perfectly level 

= plane. These 

pipes are filled 

A half full of water 


and hourly ob- 
servations of 
the variations in 
the water level 
at the ends of 
the pipes, or the 
“tides” in the 
water, are being 
made with mi- 
croscopic instru- 
ments of the greatest precision. This 
work is being carried out at Williams 
Bay, Wis., where the Yerkes Observa- 
tory is located. It has already been 
carried out sufficiently to satisfy the 
average person as to the earth’s rigid- 
ity, but it is to be carried much further 
than this. Science does not recognize 
anything in nature as absolutely rigid, 
and the final report on these experi- 
ments is expected to give some coefti- 
cient of great value in a scientific way, 
but expressing a degree of elasticity 
too inconceivably small to mean any- 
thing to the unscientific person. 

An idea as to what these measure- 
ments consist of may be obtained from 
one of the accompanying diagrams, in 
which the tidal effect caused by the 
attraction of the sun and moon is 
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shown on an exaggerated scale. If 
the earth were a liquid, it would be 
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EAST ANDWEST 
How the Tides in a 
500-Foot Water Pipe 
are Measured. The 
Rigidity of the Earth 
is Calculated from 
Measurements Taken 
Each Hour in This 
Way for a Period of 
Six Months or More 
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subject to a tremendous tide twice a 
day and would take the spheroidal 
form shown by the dotted lines. Ii it 
were absolutely rigid it would retain 
the nearly circular form shown by the 
full line. Since it is neither of these, 
it is distorted to a shape between these 
two. In other words, our solid. old 
earth, with the rigidity of steel, yields 
enough under the tide-producing forces 
of the sun and moon to enable sci- 
entists to measure the amount of the 
“give.” It is possible to calculate to 
the last degree of accuracy for any 
given hour and minute just what the 
difference in water level should be as 
the result of tide-producing forces act- 
ing on the water alone, as the water in 
the pipes used for this purpose adjusts 
itself to the same tidal curve that it 
would if it were a 500-ft. 
a pipe encircling 


section in 


the earth. Any 
difference be- 
tween this and 
the water level 
at the ends of ~ 
the pipe as 


found by meas- 
urement, is caused by the distortion 
of the earth, which has the effect of 
changing the level of the pipe, and it 
is this extremely minute difference that 
the scientists are measuring. 

The largest difference found up to 
the present time is .02 millimeter, 
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equivalent to less than .001 in. To 
make such measurements as this with 
any degree of accuracy a microscope 
of high magnifying power must be 
used. In addition to this, an ingenious 
method of doubling the change of level 
is applied before it is magnified by 
the microscope. <A pointer supported 
on the bottom of the pipe has its top 
just below the surface of the water, 
and the microscope is so placed as to 
include a view both of the pointer and 
its reflection from the under side of the 
water surface. As will be seen from 
one of the sketches, the distance be- 
tween the pointer and its reflection is 
twice that between the pointer and the 
surface of the water. The reflected 
image is clear and distinct, as the 
water surface, when viewed from 
below, acts as a practically perfect 
mirror. Even with the accuracy 
secured in this way, the scientists are 
not quite satisfied and are arranging 
to make future measurements by the 
interference of light rays, a method in 
which the making of delicate measure- 
ments is carried to the last degree of 
refinement. 


LARGEST GASOLINE-DRIVEN 
YACHT IN THE WORLD 


What is said to be the largest gaso- 
line-driven yacht in the world is the 
“Florence,” now under construction in 
a Boston shipyard. This vessel is to 
be 154 ft. long, with a 20-ft. beam and 
a draft of 7 ft., and will be propelled 
by two 200-hp. gasoline engines. Two 


smaller gasoline engines will be used 
to supply electric current for lighting 
the boat and operating the searchlight, 
as well as for hoisting the anchors, 
hoisting small boats into the davits, 
operating the air compressors, and for 
numerous minor purposes. In the ten- 
der boats, two gasoline 6-cyl. marine 
engines that are considered the small- 
est of their type in the world are 
being installed. The cylinders of these 
engines have a bore of 214 in. and a 
stroke of 3 in., and each engine is 
rated at 714 horsepower. 


A SWIMMING POOL FILLED 
WITH PURE WATER 


One of the largest artificial swim- 
ming pools ever constructed, provided 
with artificial waves, varying depths, 
a diving island, and a sandy beach, has 
just been completed at an amusement 
park, high on the New Jersey Pali- 
sades, near New York City. It is not 
only large, but it is sanitary, for it is 
filled with pure, filtered drinking water 
from the Hackensack Reservoir, fil- 
tered again before it enters the tank 
and changed every day, to prevent the 
possibility of contagion. The pool is 
large enough to hold 1,000 persons 
and has sanitary dressing rooms and 
bathhouses for 600 bathers. It is 500 
ft. long and 150 ft. wide at its narrow- 
estend. The bottom slopes down from 
the beach end until it is 12 ft. deep at 
the narrow end. Two platforms, 4 ft. 
wide, are pumped up and down at the 
narrow end to produce artificial waves. 
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The “ Florence,” a Yacht 154 Feet in Length, will be Propelled by Two 200-Horsepower Gasoline Engines 
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The Largest Swimming Pool in the World: 


It Has a Sandy Beach, Artificial Waves, 


and Pure, Clean Water 


In the deep water there is an artificial 
island with a diving tower under a 
fountain. The pool is open day and 
night and artificial moonlight is sup- 
plied by innumerable electric lights. 


MINIATURE MODELS MADE 
IN BIG SHOP 


Near Cologne there is a famous Ger- 
man model shop in which exquisite 
miniatures of bridges, boats, steamers 
and models for demonstration and 
experimental purposes are made. So 
complete is this plant, that steamboat 
models with all external fittings in 
most perfect reproduction of great 
boats are made for schools and ex- 
hibition purposes. A model of a uni- 
versal rolling mill for I-beams, with a 
capacity for beams up to 40 in. high, 
was recently made in this shop, and 
the little model was so perfect that 
machine-steel billets could be rolled 
into I-beams only *4 in. high. Bridges, 
lifts and intricate machinery which 
cannot well be installed for exhibition 
purposes are shown in miniature, and 
this firm is kept busy; orders coming 
to it from all parts of the world. 


NEW TYPE OF BICYCLE 
SEEN IN PARIS 


A new and successful type of bicycle 
has been built by a French inventor 
which is declared to be as “easy as a 
rocking chair.” The frame, instead of 
having the usual diamond shape, con- 
sists of a laterally braced truss, upon 
which a chair seat is mounted on 
springs, and a support is provided for 
the rider’s back. The steering wheel 
operates like the one usually seen on 
an automobile, while the propulsion is 


Novel French Bicycle 


given by forward pushes on pedals, set 
well in front of the seat and con- 
nected by chain and gearing with the 
rear wheel. 


36% 
‘ 
| 
| 
| 
| 
| 
| 


868 


AN EMERGENCY DEVICE FOR 
CLOSING GATE VALVES 


When a water main bursts in city 
streets, the damage usually increases 


3 


Motor Truck Used to Shut Off Broken Water Main 


every minute until the water is shut 
off. The water department of Boston 
has hit upon a scheme for the more 
rapid closing of the gate valves, should 
accident occur. An emergency motor 
truck is provided with a specially de- 
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signed hub for the rear wheel, which 
can be connected quickly with a gear 
arrangement carried in the truck. This 
latter consists of a bevel gearing at- 
tached to a standard which fits inside 
the gate-box frame, and by means of 
which the stem of the gate valve is 
worked. An emergency call comes in, 
the truck hurries to the scene, and 
while one man is fitting the standard 
to the gate box and attaching the 
gears, another is jacking up the rear 
wheel. The moment connections are 
made, the motor is started, the rear 
wheel, revolving, turns the gears and 
closes the gate valve, shutting off the 
flow of water. The whole operation 
takes scarcely more time than it takes 
to tell it. 


COMPLETE STEAM PLANT IN 
COMPACT FORM 


A compact steam unit of a type that 
has been common in Europe for some 
years, under the general name of loco- 
mobile, and which comprises a com- 
plete power plant in exceedingly small 
space, has been placed on the Ameri- 
can market. This unit, it is stated, 
uses only a trifle over a pound of coal 
per horsepower-hour as against 4 or 
5 lb. in railroad locomotives and 5 or 


Steam Plant with Boiler 
and Engine 
Arranged Compactly 
as One Unit 
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6 lb. in the ordinary small steam plant. 
A high-class compound engine is 
mounted directly on the boiler so that 
the cylinders are in the smoke box, the 
steam passing from the superheater 
directly to the high-pressure cylinder 
and from this cylinder through the re- 
heater to the low-pressure cylinder 
without outside piping. In passing 
through the superheater the direction 
of the steam is opposite to that of the 
hot gases. The normal rating of the 
stationary plant shown, which has only 
9 sq. ft. of grate surface and 370 sq. ft. 
of heating surface, is over 200 horse- 
power. 


NEW PARIS POST OFFICE 
HAS 24-HOUR CLOCK 


There has just been mounted upon 
the building of the new post office, at 
the corner of Faubourg Poissoniére 
and Rue Bergére, Paris, a 24-hour 
clock, architecturally in keeping with 
that fine edifice: The dial is very 
large, the figures outlined within cir- 
clets of steel, the minutes designated 
by iron inserts in the brickwork of the 
wall, and each five-minute interval 
consisting of a small floral ornament. 


Beautiful Clock Recently Placed on the New 
Post-Office Building in Paris 


The center of the dial is an intricate 
design in wrought iron, zodiacal fig- 
ures in light color being superimposed 
upon the scrollwork. The hands of 
the clock are in themselves artistic, 
the hour hand bearing the caduceus 
of Mercury, and the minute hand or- 
namented with the Roman fasces, the 
inner ends of these hands bearing the 
monograms of the Post, Telegraph and 
Telephone Department and of the 
French Republic respectively. 


KNIFE GRINDER USED IN 
WOODWORKING SHOPS 
The knives of planers, jointers, and 


other woodworking machinery may, 
by the adoption of a device recently 


verse bar or bridge which is held per- 
fectly rigid by intermediate supports, 
and is clamped firmly to the bed of 
the woodworking machine. A torsion 
spring within the grinding wheel reg- 
ulates the pressure against the knives. 


patented, be sharpened 
without being removed 
from the machine. 
The new grinder is 
motor-driven, the mo- 
tor being mounted on 
the head and the cur- 
rent supplied from a 
lamp socket. With it 
the knives are sharp- 
ened on the machine, 
with uniform angle, or 
with a concave surface 


if desired. The grinder 
slides along a _ trans- 


Novel Device for Grinding the Knives on a Planer without 
Removing Them from the Machine 
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ARTIFICIAL WATERWAYS IN MANY LANDS 
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N the volume of traffic passing through it annually, the Sault Ste. Marie Canal, which enables 
lake vessels to pass the rapids of the St. Mary’s River, connecting Lake Sunerior and Lake 
Huron, exceeds every other artificial waterway in the world. Begun by the state of Michigan 
in 1837, it was not completed until after the Federal government, in 1852, gave the state 750,000 


acres of land, the proceeds from the sale of which were ome to canal construction. The Federal 


government has since three times enlarged the canal and locks at the “Soo,” as it is termed by lake = 
men, to keep pace with the increased size of lake ships, so that the largest vessels may pass through. 4 
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HE only route by which vessels may pass between Lake Erie and Lake Ontario is the 
Welland Canal, built by the Canadian government and opened in 1833. It is 263%, miles = = 
long, running from Port Colborne on Lake Erie to Port Dalhousie, on Lake Ontario, with ~ 
a drop of 323 ft., necessitating an almost continuous series of locks. Vessels of 14-ft. draft —= 
and up to 270 ft. long and 45 ft. beam can pass through these locks, but the work of shortening 
the canal and enlarging it so that large lake freighters and seagoing vessels may pass around 
Niagara Falls and enter the upper lakes is now under way. 
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ARTIFICIAL WATERWAYS IN MANY LANDS 
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ORE than two thousand years ago navigators of ships plying between the Adriatic Sea and 
Piraeus found it more convenient to drag their vessels overland across the Isthmus of 
Corinth than to sail them 202 miles around the southern peninsula of Greece. In A.D. 67 

the Emperor Nero began cutting a canal through the isthmus, but the project was abandoned until == 
1881 when a French company began the construction of the present canal, which was finished by a 
Greek company in 1893. It is 4 miles long, 70 ft. wide, and 26 ft. deep. Its swift current, however, 
= and its narrowness, make it impractical for large vessels, which seldom use it. 
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ARTIFICIAL WATERWAYS IN MANY 


LANDS 


ROM the viewpoint of military strategy the Kaiser Wilhelm Canal, also often called the Kiel 
Geaet. is the most important artificial waterway in Europe. Connecting the Baltic with the 
North Sea, it gives German warships quick and direct access to the Atlantic Ocean. Its 
commercial importance is also great, as it enables seagoing ships to avoid the stormy passage 
around the Jutland capes. Begun in 1887, it was finished in 1895, with a depth of 29 ft. 6 in., a 
bottom width of 72 ft. and surface width of 213 ft, In 1908 the work of doubling the bottom width 
and increasing the depth to 45 ft. was begun. 
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ORNAMENTAL CHIMNEY SEEN 
IN SALT LAKE CITY 


What appears to be an ornate monu- 
ment or the minaret of an oriental 
mosque is in reality a highly orna- 
mental smoke- 
stack the 
property of the 
Mormon church 
in Salt Lake 
City. The lower 
part is of hewn 
stone, with col- 
umns and airy 
balconies, while 
the upper por- 
tion is of iron. 
The structure 
stands about 
100 ft. high in 
parklike sur- 
roundings, and 
suggests to the 
traveler a very 
practical method 
of contributing 
to the city-beau- 
tiful scheme of the particular city in 
which he makes his home. 


AIR COMPRESSOR OF HUGE 
CAPACITY FOR MINE 


There was recently completed by a 
German turbine factory an air com- 
pressor capable of delivering 3,531,400 
cu. ft. of air per hour at a pressure of 
140 to 170 lb. per square inch. This is 
one of three compressors of the same 
output to be supplied to a South 
African mining company using com- 
pressed air as power on a large scale. 
The compressed air in a smaller plant 
near Johannesburg, already in opera- 
tion, is sent through a pipe line over 
18 miles long, for operating rock drills 
and other mining tools. 


@Many of the forest fires attributed 
to railroads are set by cigar and cig- 
arette butts thrown from smoking-car 
windows. 
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GROWING WHEAT PROVED 
CONCRETE NEVER FROZE 


When contractors constructing a 
concrete building last winter faced 
severe loss through the freezing of a 
freshly run concrete floor, they cov- 
ered the floor with 4 in. of wheat straw, 
and pulled tarpaulins on it to keep out 
snow. On the floor below they started 
fires, and two weeks later, the owners 
fearing the concrete had frozen during 
the severe spell when the temperature 
fell to 10° below zero, the covering was 
removed, and green wheat beards were 
found growing 2 in. high. This was 
considered proof enough that the con- 
crete had not been touched by the 
frost. 


CONCRETE DISTRIBUTOR FOR 
BUILDING WORK 


The laborer’s shovel has been sup- 
planted in the construction of concrete 
buildings by a system of conveyors for 
mixing and handling materials. From 
the time sand and cement leave the 
cars until the concrete is tamped into 
the molds, no handling is necessary. 
Cars containing sand and gravel are 
run up onan elevated trestle and 
dumped into bins over a moving-belt 
conveyor which takes the material up 
to very large bins directly above a 
motor-driven mixer. Another belt con- 
veyor brings the cement, and all the 
materials are dumped into the mixer 
through gates in the bins. The mixer 
empties directly into a hopper elevator 
which carries the concrete to a bin near 
the top of a wooden tower, and from 
there a chute carries the concrete to 
a lower tower, centrally located, which 
has a 40-ft. boom mounted to swing 
around a complete circle. A second 
chute, from the top of this tower to 
the end of the boom, has a number 
of “rubberneck” flexible-steel spouts, 
controlled by traps and dams in the 
chute, which carry the concrete to any 
part of the building. Still another 
chute on wooden horses may be 
attached to the end of the boom. The 
system is flexible and grows with the 


POPULAR MECHANICS 


875 


A Mechanical Concrete Distributor Which is Supersedin 
in the Construction of Concrete 


building. The apparatus shown in the 
picture is being used on a six-story 
building and delivers from 400 to 500 
cu. yd. of concrete in an eight-hour 
day—its efficiency is twice -that of 
usual methods. The taller tower, of 
wood, is 100 ft. high, and the hopper 
carries about 1 cu. yd. a minute. About 
5 cu. yd. are on the way to the molds 
all the time. 


CURIOUS ENGLISH RACING 
AUTOMOBILE 


The solution of the problem of wind 
resistance in the construction of racing 
cars depends largely upon the personal 
equation. An Englishman, interested 
in seeing just how far he could go in 
restricting air friction, recently experi- 
mented with a model which presented 
very little surface to the wind. His 
radiator is extremely narrow, almost 
sharp, and combines with the engine 


the Shovel and Wheelbarrow 
uildings 


hood wedgewise, being only wide 
enough at the rear to shield his body 
from the impact of the rush of air. 
The wheels, which are solid, are of 
standard gauge, the narrow radiator 
jutting up from a flat platform on the 
chassis. 


Courtesy of the Graphic 
Wedgewise Design on an English Entrant 
for the Tourist Trophy 
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VACUUM-CLEANER NOZZLE 
HAS BRUSH INSIDE 


There has been recently patented a 
nozzle, for use with vacuum cleaners, 


Brus: Helps Vacuum Cleaner to Get Things Clean 


which has a revolving brush so ar- 
ranged just within it that, as the 
nozzle is swept back and forth over 
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the floor, the brush assists in raising 
the dust particles, lint, thread, and 
other removable dirt, and the action 
of the cleaner is more efficient. 


BOXER IMPROVES METHODS 
BY WATCHING “MOVIES” 


That he has acquired some of his 
most valuable training from watching 
moving-picture films that show cham- 
pionship fights is the assertion made 
by a French boxer. In studying the 
films no movement of the two adver- 
saries is lost, although the films are 
sometimes worked so fast that it is 
difficult to catch all the details of the 
fight. By studying films depicting his 
own contests he began to notice his 
faults and to criticise himself, and this 
led to improvements in his methods. 


BLAZING STEAMER ADRIFT ON WESTERN RIVER 


A ship ablaze from stem to stern, 
and floating down the river, was one of 
the spectacular features of the big fire 


at Portland, Ore., which, on March 
12, 1914, destroyed the docks and 
warehouses for a distance of 
more than a thousand feet 
along the east bank of the 
Willamette River and _ re- 
sulted in a property loss 
estimated at $750,000. 
This ship was the steamer 
“Cricket,” which was 
loaded with asphalt and 
tied up at the dock. The 
“Cricket” caught fire 
from the dock, broke 
from its moorings, 
and drifted down the 
river, the highly in- 


The Steamer ‘“ Cricket,” 

with Cargo of Asphalt, , 
Drifting down Willamette , 
River after being Set / 
on Fire by Burning | 


Portland Docks 


flammable cargo causing a blaze and 
a column of 
smoke that 
were vis- 
ible fi 
miles. 
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VOLTURNO 


Diagram Showing ‘“‘Volturno”’ 
DANGER IN THE WIRELESS 
WAVE 


That the catastrophe to the “Vol- 
turno” may have been due to an ex- 
plosion caused by Hertzian waves 1s 
the contention of a French scientist. 
He demonstrates the possibility of 
such accidents by preparing a globe oi 
glass filled with a mixture of oxygen 
and hydrogen in the proportion of 1 
to 2. Through the stopper of this 
globe he forces two needles, whose 
points approach closely together. ‘lo 
the free ends of the needles he affixes 
insulated wires, which may be strung 
aloft or laid on the ground. Now 
when the waves from a wireless ap- 
paratus are caused to pass the field of 
these wires, a spark is produced across 
the needle points and an explosion 1s 
provoked within the globe. The prin- 
ciple involved is the well-known “elec- 
tric resonator,” which has been em- 
ployed by the British Admiralty in 
blowing up old warships. Here, in- 
stead of an explosive mixture of gases, 
gunpowder was set off by the spark 
induced by the Hertzian waves. The 
“Volturno,” so this scientist states, 
was in the direct track of the high- 
powered waves between the Fiffel 
Tower station in Paris and the great 
Marconi apparatus in Glace Bay. 
There is no need for a special appa- 
ratus, when two metallic points within 
the ship may catch the influence of 
the Hertzian waves, and produce a 
spark capable of igniting the gases 
arising from fuel or other oils. Such 
explosions may explain many other- 
wise unaccountable disasters, and must 
lead to a careful study both of the so- 


in the Path of Wireless Waves 


called musical spark, which is not so 
apt to occasion these sparks, and of so 
insulating all metallic surfaces about 
oil tanks and powder magazines that 
no spark can be produced. 


LADIES WEAR FOOT MUFFS 
DURING COLD SPELL 


Even fashion has to bow to the 
rigors of zero weather, and as the 


vogue for sheer- 
est stockings 
continued una- 
bated, Parisian 
ladies fortified 
themselves by 
the adoption of 
foot muffs last 
winter. These 
muffs, so termed 
for the want of 
a better name, 
are made of fur, 


padded and silk- 


lined, extending 
from the ankle 
well up on the 
calf. They are 
easily adjusted 
and quickly re- 
moved upon en- 


tering the home 


The present 
American record 
for altitude flight 
is held by Theo 
dore Maccauley, 
who reached an 
elevation of 
12,139 ft. at San 
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BLIND MAY NOW PLAY 
CARDS 


A newly devised deck of playing 
cards makes it possible for those who 


Playing Cards for the Blind Have Holes for Indexes 


have lost their sight to play simple 
card games. At the top and bottom 
of these cards there are holes punched 
in groups corresponding to the Braille 
characters, or raised letters which the 
blind are generally taught to read. 
There is an obvious advantage in this 
system in that no one can “see” the 
cards of the opposing side. The inven- 
tion of these cards has added greatly 
to the enjoyment of the blind in pro- 
viding them with a means of amuse- 
ment, of which they have far too few. 


INSTRUMENT SHOWS BALANCE 
OF MACHINE 


Determining accurately whether a 
revolving mass, such as a flywheel, is 
in perfect balance, is a difficult under- 
taking if done by any ordinary method 


Device to Test Balance of Flywheels 


of sighting and measurement. A sim- 
ple instrument that has just made its 
appearance on the market is designed 


to do this easily and quickly and to 
show definitely which are the heavy 
and which are the light portions. This 
instrument consists of a perfectly bal- 
anced disk loosely supported on its 
axle so that its center is free to move 
in a circular or irregular path as the 
disk revolves. There is always enough 
play and elasticity even in the best 
bearings to permit a slight but appre- 
ciable oscillation of the center of the 
shaft, and it is this movement that the 
instrument detects and indicates. The 
instrument is applied to the end of the 
shaft, being placed against the exact 
center, and if the machine is out of 
balance the disk is thrown out from 
the center by the centrifugal force and 
moves in a small circular path. A 
pointer carried on the disk indicates 
the heavy portion of the revolving 
mass. The pointer can then be clamped 
and held in extended position until the 
machine is stopped and the heavy por- 
tion marked. 


MONT BLANC NOW REACHED 
BY AERIAL RAILWAY 


An aerial railway running to a point 
only 4,100 ft. below the summit of 
Mont Blanc, the Alpine peak famous 
as a goal for mountain climbers, has 
been completed and is to be opened 
to traffic during the summer of 1914. 
This railway is of the same general 
type as those employed in ascending 
the Kohlererberg and the Vigiljoch, 
both of which were described in the 
July, 1913, number of Popular Me- 
chanics Magazine. Such installations 
are becoming common in the Alps, with 
the result that many peaks formerly 
inaccessible to any but hardy and ex- 
perienced mountain climbers are now 
within easy reach of the ordinary 
tourist. The new cableway runs from 
Les Pelerins, at the foot of the moun- 
tain, up to the Col du Midi 11,680 ft. 
above sea level. Each car accommo- 
dates 20 passengers and the aerial trip 
will require 20 minutes. 


(There are 8,000 islands under the 
possession of the United States. 
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A student at the Rhode Island 
School of Design made a small loom 
from cigar boxes, on which he wove 
intricate patterns as a part of the 


POPULAR MECHANICS. 
MINIATURE LOOM MADE OF CIGAR BOXES 


There are eight harnesses, which raise 
the threads at appropriate times, per- 
mitting the shuttles to be thrown 
across the warp yarn by hand. All 
the woodwork, with the exception of 


course in textile design. The machine 


the harness frames and 
the bar holding the 
rubber bands’ which 
pull the _ harnesses 
| down, is composed of 
cigar-box sides. Even 
the miniature shuttles 
are cut from the same 
material. So accurately 
are the patterns woven 
by this tiny loom that 
already many other 
students have made 
similar looms, the min- 
iature machines being 
constructed in some- 
thing like six hours 
and at an expense of 
but 50 cents or so. A 
piece of cloth, 10 ft. 
long, can be woven on 
these small looms, and* 


Small Loom, Made of Cigar Boxes, Used in Pattern Designing 


is about 18 in. long and 7 in. wide. It 
is equipped with everything that is 
necessary for the construction of cloth. 


as many patterns 
shown as may be de- 
sired. The photograph shows a num- 
ber of pieces of cloth woven on this 
machine. 


WIDE TIRES ON BIG TRUCK USED ON NOME TUNDRA 


The Nome district in Alaska has 
a surface of vegetation overlying 
frozen, or glacial, deposit and calls 
for trucks especially adapted to soft 


or springy ground. The beach line, 
known as the tundra, is the scene of 
active mining operations which 
require equipment of great weight. 


Huge Truck with 14-Inch Tires for Hauling Heavy Loads 
over the Soft Beach at Nome ; 
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As operations are changing from 
point to point, caused by the pay 
streak varying, much hauling of out- 
fits is the rule. To meet these require- 
ments a monster truck has been built. 
The rear wheels have a diameter of 
121% ft.; the tires are made from %4-in. 
iron, and are 14 in. wide. The spokes 
are 10 in. at the base, tapering to 7 in. 
at the rim. These big wheels are sup- 
ported by a drop axle of 6-in. square 
steel. The front wheels are 7 ft. in 
diameter, and have an axle made of 
5-in. square steel. The picture shows 
this truck with a load of 15 tons. 


TWO BOYS BUILD A REAL 
AUTOMOBILE 


A first cousin of the commercial 
cyclecar is the homemade automobile 
designed and built by two Louisville, 
Ky., boys, 16 and 8 years old. It has 
the finished look shown in the accom- 
panying picture, will run from 3 to 30 
miles an hour, and cost one year's 
labor. The car’s specifications are: 
weight, 250 lb., 84-in. wheel base, 33- 
in. tread, 30-in. artillery wood wheels 
with %-in. solid rubber tires, four full- 
elliptic springs, capacity two passen- 
gers when the rumble seat is attached. 


It is propelled by a 2-cyl., 5-hp. motor 
taken from a disabled motorcycle, sup- 
plied with fan, battery and coil igni- 
tion, and muffler. Transmission is by 
a countershaft and two belts to the 
rear wheels which take the place of 
differential gears. The car is run by 
a steering wheel with quadrants for 
spark and gas control and two foot- 
pedals, one operating drum brakes on 
the rear wheels and the 
other con trolling the idler 


pulley on = the belt. 


Homemade Automobile Built 
by a 16-Year-Old Boy and His Small Brother 


RESULTS OF FOOTBINDING 
IN CHINA 


(of all strange customs, that of bind 
ing the feet of Chinese women must 
rank among the most curious. For 
centuries deformed feet have been the 
mark of high birth and social distine 
tion among the people of the “Flowery 
Kingdom.” ‘Tradition says that once 
a beautiful princess, cursed with club 
feet, so. skillfully concealed the de 
formity that all her court sought to 
imitate her. A more pessimistic or 
igin is that told by a cynical philos 
opher who traced the barbaric custom 
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to a desire to place a handicap upon 
women’s habit of gadding about. 
Girls about the age of five have pieces 
of cloth wound tightly around their 


Copyrighted by Underwood & Underwood, N, Y. 

The Feet of a High-Caste Chinese Woman, Which 
have been Deformed through Binding 

feet, beginning at the big toe and 
winding the strips upward over the 
ankle. The other toes are bent be- 
neath the foot and the heel drawn in 
toward the sole until the two are al- 
most in contact. Occasionally the 
bandages are removed and readjusted, 
the circulation being arrested only 
enough to check further growth. In 
reality the feet are not so small as they 
appear to be, for only the sharp part of 
the foot, the big toe, is placed in the 
shoe, while the heel is lifted up into 
the leg of the shoe, giving the appear- 
ance of a foot only 3 in. long, while 
actually it may measure 6 or 7 in. 
If the wrappings should be removed 
from the feet of a grown woman, the 
foot would grow with the influx of 
more blood, but it would never regain 
the semblance of a human foot. 
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ODD DISCOVERY PREVENTS 
CANAL-FLOOR EROSION 


A German scientist who has made a 
study of the effect of propeiler action 
on the floors of canals found that if a 
bottom plate were attached to the rud- 
der no erosion occurred, even if the 
boat were kept stationary by means 
of cables while the propeller was re- 
volved at normal speed. The bottom 
plate was made a little longer than the 
rudder, projecting at the rear, and was 
as wide as the rudder was high. This 
deflected the current induced by the 
propeller which normally was turned 
downward by the rudder and which 
was the cause of the erosion com- 
plained of by canal authorities. 


PUBLIC TELEPHONE ON AN 
UNINHABITED ISLAND 


There is a little island about a mile 
northeast of Guernsey, in the English 
Channel, upon whose highest cliff a 
small uninhabited lighthouse stands, 
the signals of which, operated from 
the adjacent coast, inform = ships 
whether the weather is clear enough 
to enter in safety the narrow channel 
of the ports Saint-Pierre and San- 
Sampsons. This lighthouse contains 
a public telephone, by means of which 
shipmasters may communicate with 
the shore. The interior of the light- 
house is reached by means of a steel 
ladder from an exterior platform. 


NEW LIFE-SAVING 
APPARATUS 


Invented by the wife of a retired 
admiral of the U. S. navy, a little 
cradle or litter is designed to enable 
injured or unconscious persons to be 
brought safely out of buildings where 
the only exit is a ladder. It was in- 
vented primarily for carrying sailors 
or soldiers from battlefield or fighting 
place to the hospital, but its adoption 
by fire companies is rapidly demon- 
strating its efficiency in the lines of 
peace. In making a rescue, one fire- 
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man descends one rung ahead of an- 
other, thus distributing the load. 

The cradle weighs but 4% Ilb., and 
makes a bundle only 18 in. long and 
less than 5 in. in diameter. The cradle 
proper consists of a double thickness 
of heavy canvas, 3% ft. long and 18 
in. wide. To each end of a heavy can- 
vas strip, attached across one end of 
the main sheet and projecting 10 in. 
at each side, is a_ patented 
catch, held firmly in place with 
a piece of stout leather riveted 
directly to the canvas strip. A 
harness of canvas and leather 
is provided for each of the two 
men who are to use the appli- 
ance. Shoulder straps of can- 
vas, 4 in. wide, with two metal 
rings at each end, permit the 
cradle to be hooked to the 
shoulder harness. 

Used as a litter, this device 
has proved much more flexible 
than the standard stretcher, 
which is of little use in 


Ladder 
descending or ascend- Rescue 
from 

ing stairs where sharp Burning 
corners have to be Building 


turned. The new 
paratus leaves 
hands free. 


ap- 
the 


Cradle Rolled Up, 
Ready for Use 
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Neptune’s Court on Shipboard: The Sea God Holds the Trident nee 
in the Center; His Slaves are Ready to Initiate the Male 
Passengers as They Cross the Equator 


NEW TELEGRAPH SOUNDERS 
NEED NO BATTERIES 


A late patent has been granted on 
a diaphragm sounder by which tele- 
grams may be clearly read from a re- 
lay without the 
use of batteries. 
The new sounder 
consists ofa 
diaphragm con- 
tained within an 
air-tight cham- 
ber actuated by 
an extended arm 
in connection 
with the arma- 
ture. The diaphragm intensifies the 
sound, transmitting the vibrations into 
a bell-shaped horn, and enabling the 
operator to take the message directly 
on the typewriter. A sound regulator 
is provided so that the sound may be 
modified, if attached to other instru- 
ments than the relay, and the sound 
may be varied by adjusting screws, so 
that no two instruments need sound 
alike. 


Leaks from compressed-air pipes 
may be located by the use of oil of 
peppermint. 


CELEBRATING THE CROSSING 
OF THE EQUATOR 


A pantomime of Neptune and _ his 
court during the celebration of the an- 
cient sailor custom of initiating those 
who are crossing the equator for the 
first time is shown in this picture. The 
rites of cleansing newcomers from the 
northern hemisphere, which sailors 
still observe, are said to date back 
hundreds of years. On the night be- 
fore the ship reaches the equator, a 
sailor dressed as Triton, Neptune’s 
messenger, with his beard full of glis- 
tening fishes and his clothes dripping 
wet, is drawn up over the bow to an- 
nounce Neptune’s coming. Late the 
next afternoon, Neptune and his court, 
impersonated by the ship’s crew, 
gather on a stage behind a huge can- 
vas tank to cleanse the male vassen- 
gers. Each candidate dressed in white 
linen kneels before Neptune and re- 
ceives a soap bath over the head and 
a treatment with a wooden razor and 
wooden shears at the hands of Nep- 
tune’s barber. A thorough ducking 
in the canvas water tank follows and a 
struggle through a big canvas pipe, 
with sticks prodding from the outside 
and a hose directed into the open end. 
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When all the male passengers have 
been initiated and the women are 
laughing, suddenly a shower of water 
comes from hoses that have been car- 
ried up into the rigging and every one 
on deck is used as a target until he or 
she can escape. 


WORM GEAR WITH TEETH ON 
SIDE OF WHEEL 


By placing the teeth of a worm gear 
on the side of the wheel instead of on 
the outer edge, a French inventor has 
produced a new type of driving gear 
for automobiles. Only the center tooth 
is fully meshed in the ordinary type 
of worm gear, while with the new 
gear the teeth are so shaped that each 
is in full mesh as long as it engages 
the worm, a feature that increases the 
power and adds to the life of the ap- 
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paratus. With the ordinary type the 
worm must be set either above or be- 
low the axle casing and the engine 


New Type of Worm Gear 
Combined with Differential 


must therefore be set high or inclined 
in order to obtain a straight-line drive. 
This is overcome in the new gear, as 
the worm may be set as close to the 
axle as may be necessary. 


OIL WELLS DRILLED IN THE BED OF A RIVER 


An unusual condition exists in the 
Cushing oil fields, in Oklahoma, where 
the privilege of drilling oil wells in 
the bed of the Cimarron 


erected either at the water’s edge or 
close at hand, and several wells of 
over 1,000-bbl. capacity have been 


River was sold at public 
auction by the govern- 
ment recently. At the 
points shown in_ the 
photographs, the river is 
about 500 ft. wide, and 
can usually be forded. 
The usual derricks are 


struck. The bridge 
shown is made of old 
wire cables which had 


been used in drilling oil 
wells. To walk across 
this swinging bridge 
gives one a sensation ot 


Drilling Oil Wells in the Bed of a River, and a Bridge Made of Wire 
Cables Formerly Used in Drilling Oil Wells 


strolling on the deck of 
a ship in a storm. 
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JAPANESE TALISMAN BRINGS 
GOOD LUCK 


Travelers in Japan often see curi- 
ous stone rings supported on a pillar, 
to which has been given the 


name 
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FOLDING BAG PROVES HANDY 
IN BIG STORES 

A canvas bag with folding steel 

framework, which has just been pat- 

ented, is found of convenience in de- 


Convenient Carrier for Use in Big Stores may be Compactly Folded for Return 


“Fortune’s Spectacles.” These curi- 
ous devices are believed by some to 
have a talismanic virtue, in that if one 
crawls through the ring, he will be 
able to accomplish all he undertakes. 


| 


“ Curious Ring of Stone Believed to Bring Luck 
The size of the rings is such that no 
great dexterity is required to perform 
the feat. 


partment stores and shipping rooms 
where, heretofore, large baskets were 
used to hold packages.- The bag is 
made in a variety of sizes, and when 
emptied, may be compactly folded and 
returned to the proper department in 
very small bulk. The objection to the 
baskets was chiefly that after they had 
served their purpose to transport mer- 
chandise, they took up considerable 
space, making their return as “emp- 
ties” cumbersome. This has been over- 
come where the folding bag has been 
adopted. 


SHELTERS ARRANGED FOR 
GERMAN STUDENTS 


To foster a love for the outdoors, 
and to give a wide knowledge of 
their fatherland, German educational 
authorities favor far more freedom in 
excursions among students than in 
this country. A system of shelters, 
called Herbergen,” have been 
established, where students, bearing 
the proper card as credentials, may 
obtain lodging and breakfast without 
payment. During every vacation large 
numbers of students make foot excur- 
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sions through the more picturesque 
parts of the empire. The establish- 
ment of these shelters aids materially 
in making these tramps enjoyable. By 
the payment of two marks, about 50 
cents, a student obtains a membership 
card, the presentation of which at one 
of the shelters entitles him to sleeping 
accommodations for one night and a 
good, substantial breakfast next morn- 
ing. The cards are only issued to 
students over 16 years of age who are 
attending a high school or university, 
and are good for 20 lodgings. 


NOVEL BOOK REST FOR 
INVALIDS 


An ingenious arrangement for hold- 
ing a book so that it may be easily 
read by a person reclining in an in- 
valid’s chair or upon a couch consists 
of two distinct parts, a metal stand 
which may be adjusted to various 
heights, and the book rest proper, 
mounted by a set of flanges on a metal 
tube. The book is inserted in the rest 
by placing a rod through the open 
space between the binding and the 
cover at the back, while the lower 
edge of the book rests upon a flat sup- 
port. The pages are held in position 
by two holding rods, which may be 


887 


MONUMENT COMMEMORATES 
THE OLD-TIME WHALER 
The whaling industry made the 


name of New Bedford known around 
the world, and a bronze 


monument was 
recently un- 
veiled in 


This Device Makes Reading Easy While Lying Down 


readily shifted by the thumb and fin- 
ger of one hand, so that reading is not 
interrupted by a tedious replacing of 
the book after turning the page. 


Whaler in Bronze Recently Unveiled in New Bedford 


that Massachusetts city to commemo- 
rate the deeds and the men who, half 
a century ago, were known in every 
seaport on the globe. Upon a granite 
pedestal the prow of a_whaleboat 
plows through the waves, while the 
whaler stands ready to throw the har- 
poon poised in his hands. The back- 
ground is of granite, upon which is 
faintly traced a suggestion of sea and 
sky, with birds whirling overhead. 
Near the lower corner is a quotation 
from “Moby Dick,” a famous tale of 
whaling: “A Dead Whale or a Stove 
Boat,” the slogan of the men from New 
Bedford. Upon the other side is the 
inscription, “In honor of the whalemen 
whose skill, hardihood and daring 
brought fame and fortune to New 
sedford, and made its name known in 
every seaport on the globe.” 


CIn completing the floor of a quay 
wall at Balboa, a squad of five West 
Indian masons laid 96,000 bricks in 10 
hours. 
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CURIOUS VEHICLES IN USE THE WORLD OVER—7 


HIS photograph, taken on the Island of 
Luzon, in the Philippines, shows the 
principal form of conveyance in use in our 
Asiatic possessions. The carabao, or water 
buffalo, is to the Filipino what the camel is to 
the Bedouin, or the “‘husky”’ dog to the Eskimo. 
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CURIOUS VEHICLES IN USE THE WORLD OVER—8 


AGDAD, the ancient city on the Tigris, 
around which so many of the curious tales 
of the “Arabian Nights” center, has 
a i yielded so far to the march of progress as to 

install a street railway. Horses provide the 
motive power for curious double-decked cars. 


— 
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ROTARY-CYLINDER MOTOR ON A MOTORCYCLE 


A motorcycle with a_ three-cylin- 
dered engine mounted within the rear 
wheel is a novelty developed by a New 


This Motorcycle has Its Motor 
Placed between the Spokes 
of the Rear Wheel 


York inventor. The adoption of this 
form of motor comes from its success 
in aeroplane practice, and the inventor 


LATEST TYPE OF PAVING 
BRICK 


In the latest type of paving brick 
the process of repressing, formerly 
considered necessary for securing a 
good product, is eliminated, and the 
clay column is simply passed through 
the die and then cut into individual 
brick by means of wire. With the 
sharp edges secured in this way, the 
result is a smooth surface in the com- 
pleted pavement, while 


claims for it lightness and power with- 
out vibration transmitted to the seat. 
Being perfectly balanced and the in- 
tervals between the fir- 
ing of the cylinders be- 
ing equal, the motor 
runs smoothly, and the 
torque is constant. The 
engine can be throttled 
down and run slower 
than ordinary motor- 
cycle engines. The cyl- 
inders constantly cut 
the air, whether the 
motorcycle is moving 
or not, thus cooling i- 
certain, and the elim- 
ination of the chain 
drive makes for quiet operation. An 
open frame for women riders is pos- 
sible with this type of motor. 


with offsets corresponding to the lugs, 
as shown in the illustration. The cut- 
ting wires are mounted on a carriage 
which travels with the column of clay 
and returns automatically to its orig- 
inal position as soon as the cutting 
is finished. On steep grades it is de- 
sirable to have the downhill edge of 
each brick slightly beveled to give a 
better footing for horses, and this bev- 
eled edge is also made by means of the 
wire-cutting machine. 


with the repressing 
process the edges are 
necessarily more or less 
rounded. On one side 
of the brick lugs are 
placed for separating 
adjacent courses and 
for providing a uniform 


space for the filler. 


These lugs are wire- | 
cut, a special automat- 
-ic machine being used 
for this work. This is 
accomplished by pass- 
ing the wire through a 


Wire Slots in Brick Machine Have 
Offsets Corresponding to the Lugs 


Lugs on One Side of Paving Brick 
Provide Uniform Space for Filler 


slot which is provided 
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A Chute for Fish to Pass over a Dam 


et provide a means for fish to pass 
upstream over a dam, a long, grad- 
ually sloping box is made, inside of 
which a series of pockets, or obstruc- 
tions, are fixed to hold a sufficient 
quantity of water to allow the fish to 
pass from one to the other until it 
finally gains the summit and can swim 
into the stream above. 

The chute consists of timbers, 2 in. 
thick and 10 in. wide, nailed together 
in box fashion. The length of the 
pieces will depend on the height of 
the dam, which governs the length of 
the box, or 
chute. A 
good size is 
one made 
five planks 
in width and 
one plank 
high. The 
planks 
should be 
surfaced on 
three sides 
so that the 
edges will 
make a good joint; then they are 
placed together and fastened securely 
to battens across the under side. The 
sides should be nailed with one edge 
set on the upper surface of the outer 
bottom boards. 

If the dam is so high that it de- 
mands a longer chute than the stock 
sizes of the plank, it is best to stagger 
the board ends so that no two boards, 
lying side by side, will have the end 
joint at the same location. This will 
make a solid and continuous box, save 
for the top, which is left partly open 
for cleaning out the pockets. 


It will be seen by the diagram that 
a part of the chute runs horizontally, 
or on a level with the top of the dam. 
A careful joint should be made at the 
bend A, and it should be securely fas- 
tened with straps of iron overlap- 
ping the parts. 

The bottom and sides are built up 
and placed in position on the dam. 
The crib at the head, which is built on 
the bottom boards of the horizontal 
part, is located about 6 or 8 in. ahead 
of the opening in the box and is 


triangular in shape. The crib is 
well weight- 
The Chute ed with 


Provides a Means 
for Fish to Pass over 
a Dam Where a Large 
Volume of Water is 


stone to pre- 
vent the 
structure 


Not Flowing at Any from being 
One Place washed 
—_ 
away. 
WS Within the 


box, which is 
| q >. ” now in a 


trough form, 
a series of 
staggered 
obstructions are placed so that the 
water spilling from one is caught in 
the one next below, and so on, until 
the bottom is reached. These are well 
nailed in place, whereupon the top 
planks are nailed on and nails driven 
through them into the pieces forming 
the pockets. These pieces are made 
of the same width planks, thus filling 
the space from top to bottom. As 
mentioned before, spaces are left be- 
tween the top planks so that a stick 
or paddle can be used in cleaning out 
the pockets. 

If it is necessary to build the chute 


Shop 
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very long, a brace or support can be 
set under it at the center, to keep it 
from sagging under the weight. This 


= 


= 
— 


> 


is approximately 100 Ib.—to be exact, 


100.2 Ib. 
Thus, if it is desired to know the re- 


Pockets Formed of Planks are Fastenea 
in the Chute to Hold the Water and 
Provide a Short Distance from One 

to the Other for the Fish to Jump 

in Their Upward Travel 


can be made up in the form of a trestle 
and should be well anchored to keep it 
in place. 


A Reminder for the Wire Table 


Although the following simple rela- 
tions in connection with the Brown 
& Sharpe gauge wire table are not 
new, they will be of great service to 
anyone who has occasion to make fre- 
quent calculations involving certain 
data given in the wire table where no 
great degree of accuracy is required. 

A wire which is three sizes larger 
than another wire has one-half the re- 
sistance, twice the weight for a given 
length, and twice the area. 

A wire which is 10 sizes larger than 
another wire has one-tenth the resist- 
ance, 10 times the weight for a given 
length, and 10 times the area. 

A No. 10 gauge wire is approxi- 
mately 0.1 in. in diameter—to be exact, 
1019 in., or 101.9 mils; it has an area 
of approximately 10,000 circular mils 
—to be exact, 10,380 circular mils: it 


_has a resistance of 1 ohm per 1,000 ft., 


at 20° C., or 68° F., and it weighs ap- 
proximately 32 Ib. per 1,000 ft.—to be 
exact, 31.43 Ib. 

The weight of 1,000 ft. of No. 5 wire 


sistance and weight, say, of a No. 4 
wire per 1,000 ft., it can be determined 
with sufficient accuracy for all prac- 
tical purposes from the foregoing re- 
lations as follows: Since a wire three 
sizes larger than another has one-half 
the resistance, it follows that a No. 7 
wire will have a resistance equal to 
one-half of a No. 10, and a No. 4 will 
have one-half the resistance of a No. 
7, or one-fourth of a No. 10; hence the 
resistance of a No. 4 wire will be one- 
fourth ohm per 1,000 ft., and it will 
weigh four times 32, or 128 Ib. per 
1,000 ft. 

The procedure in calculating the re- 
sistance of a wire that differs in num- 
ber from a No. 10 by an amount that 
is not a multiple of three is a little dif- 
ferent from the above. For example, 
if the resistance and weight of a No. 
8 is desired to be known, proceed as 
follows: First find the resistance of 
a No. 20, which is ten times a No. 10, 
or 10 ohms per 1,000 ft.; then find the 
resistance of a No. 17, No. 14, No. 11 
and a No. 8. The resistance of a No. 
17 is one-half of a No. 20; of a No. 14, 
one-fourth of a No. 20; of a No. 11, 
one-eighth of a No. 20, and of a No.8, 
one-sixteenth of a No. 20, or .62 ohm 
per 1,000 ft. The weight of a No. 8 
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would be 16 times that of a No. 20, 
but a No. 20 weighs one-tenth of a 
No. 10 or 3.2 Ib. per 1,000 ft.; hence a 
No. 8 would weigh 16x3.2 or 51 Ib. 

If the area in circular mils is known, 
the approximate number of feet per 
ohm can be obtained by dropping one 
cipher. 

The approximate weight for a given 
length may be found by dropping four 
ciphers from the area in circular mils, 
and then multiplying by the weight of 
a No. 10 wire. 

The values, as calculated above, are 
not exact and do not correspond with 
those given in a wire table, but they 
are sufficiently accurate for almost all 
ordinary purposes. 


Protecting Polished Steel Surfaces 


A coating that will protect hardware 
and machinists’ tools from rusting may 
be made as follows: Mix well 4 oz. 
of demar varnish with 4 gal. turpen- 
tine and dip the articles into it or ap- 
ply it as a wash. A thin coat of this 
colorless varnish will not show on the 
polished surfaces of tools, but will pro- 
tect the surfaces indefinitely, unless 
scratched. 


A Gardener’s Weeding Cart 


With the use of the weeding cart 
shown it is not necessary for the gar- 
dener to get on his knees to pull weeds 


out of the growing plant rows. The 
plan shows its construction. It is also 
useful in picking green beans. For 


weeding I use wheels 12 in. in diam- 
eter, and for picking 18 in., on the rear 
A canopy or umbrella can be 


axle. 


A Weeding and Pickin 


Cart That will Greatly 
Assist the Gardener 


aving a Large Acreage 
attached for use in the sunshine.—Con- 
tributed by A. S. Thomas, Amherst- 
burg, Ont. 


893 


Installation of Water-Heating Plant 


_ The general layout and pipe connec- 
tions for a water-heating plant in large 
apartment buildings and hotels is il- 


i 
The Arrangement of Pipe Connections to a Hot-Water 
Boiler and the Heater for a Large Building 


lustrated in the drawing. It is first 
necessary to locate the boiler and 
heater and make pipe connections be- 
tween them with 2-in. pipe as shown. 

The sediment pipe A introduces the 
cold water to the heater and it should 
have a blow-off valve, B, with connec- 
tions to the sewer. The boiler supply 
C feeds into the lower part, thus forc- 
ing the hot water to the top and into 
the system. The return pipe D af- 
fords free circulation and provides a 
means of drawing.hot water at any tap. 

Each of the pipes leading from the 
top of the boiler to the different depart- 
ments has a valve so that it is not nec- 
essary to shut down the whole plant 
if repairs are to be made on one sys- 
tem.—Contributed by Geo. M. Craw- 
ley, Newark, N. J. 


CAn emergency screwdriver for use 
in tightening a screw in eyeglasses can 
be had by turning a steel pen end for 
end in its holder. 
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Starting Hardy Plants 


A reliable way to obtain best results 
in starting plants of the laurel and 
oleander group is as follows: A 
branch, which through the evenness 


The Oat Kernel Assists the Growing of Slips before 
Setting the Branch into the Earth 


of its shoots promises to become a 
perfect plant, is selected from a plant 
that has proven to be healthy in 
growth and rich in flowers. The best 
size for a branch is 8 or 9 in., with a 
stem end about the size of an ordinary 
pencil. This end is cut with a sharp 
knife, as shown at A, and an oat grain 
is inserted, head upward, in the split, 
where it is secured by winding a bit 
of thread around the branch, as shown 
at B. 

The end of the branch with the oat 
kernel is placed in a bottle of water, 
C, and adjusted to the center of the 
neck by means of cork wedges, as 
shown. This will prevent the branch 
from dropping to the bottom of the 
bottle. The branch should be as nearly 
vertical as possible to obtain a per- 
fectly straight growth. 

The bottle is kept in a warm place, 
and in a few days the oat grain will 
sprout and through its close connec- 
tion with the stem will draw and feed 
water. to the branch. In four or five 
weeks the roots started on the stem D 
are strong enough to permit the branch 
to be planted in very soft and loose 
earth in a pot. The pot should have 
a hole. in the bottom and should be 
placed. in a deep dish, which should be 
kept filled with water. 

It is important to have plenty of 


room for the plant to spread its roots, 
and necessary it should be trans- 
planted to a larger pot, but without 
disturbing the mass of earth that ad- 
heres to the roots.——Contributed by 
Pierre Wagner, Indianapolis, Ind. 


Automatic Dish Washer 


Solder together two small pie tins, 
as shown, and cut a 4-in. hole in the 
center of the one used for the top; also 
make a 14-in. hole in the center of the 
bottom of a large dish or bread pan. 
The %-in. tube used in these holes 
should be supplied with a valve, A, 
and a removable sheet, B, which dis- 
tributes the hot water through numer- 
ous small holes drilled in it. The tube 
is soldered in the holes of the pie tin 
and pan to make a water-tight joint. 

The tray C is a piece of wire screen, 
with 14-in. square mesh, having the 
edges bent down. ‘This tray keeps the 
dishes out of the water. The valve is 
a simple check valve, the seat D being 
made of a piece of thick brass with a 
center hole to fit on the tube where it 
is soldered, and six smaller holes 
drilled around the central one. The 
disk E is a thinner piece of brass with 
only one hole in the center. This disk 
works loosely in the space made for it. 
This space consists of a larger tube 
with a covering which is soldered to 
the upper tube. 

The washer acts in the same manner 
as a percolator. The water is heated 
in the pie tins and the expansion forces 
it up through the pipe, where it falls 
over the dishes through the holes in 


The Principle of the Percolator is Used in This Dish 
Washer to Throw Hot Water over the Dishes 


the sheet B, then returns to be heated 
again. After 10 or 15 minutes the pan 
is taken from the heat and the cover 
removed. No drying cloth is neces- 
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sary, as the heated pieces will evapo- 
rate what little moisture remains. 
Contributed by H. W. Hahn, Chi- 
cago, Ill. 


Fly-Cutter Holder for Milling 
Machines 


The amount of work required for 
cutting one gear to replace a broken 
one does not warrant the outlay for a 
special circular milling cutter. For 
this reason the tool illustrated was de- 
vised for use in a milling machine to 
cut the teeth. The tool is simple and 
easy to make. A piece of carbon steel, 
14 in. square, was procured and one 
end shaped to fit the space between the 
teeth of the broken gear.. In shaping 
the steel it was carefully ground to 
give clearance, then properly hardened. 
This steel was held in a taper shank 
with a setscrew in the end. 

The gear blank was first roughed 
out with a stock cutter. If such a cut- 
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cI 
A Fly Cutter for Use in Shaping Teeth in a Special 
Gear Quickly 
ter is not at hand, a slitting saw may 
be used. The holder and fly cutter 
were next placed in position and the 
work set to make the cut to the proper 
depth. 

It is well to remember that a tool of 
this kind has only one cutting edge 
and will not remove the metal as fast 
as the circular cutter, therefore it 
necessitates a finer cut. However, 
with this tool it is possible to do this 
and similar work quickly.—Contrib- 
uted by A. Dane, Pottstown, Pa. 


Adjustable Stand to Hold Blacksmith’s 
Tongs 


In forging small hoops it is a great 
help to have a stand to support the 
handle of the tongs as they hold the 
work upright. A very handy stand for 
this purpose is constructed as shown 
It consists of a vertical 


in the sketch. 
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piece fastened to a base, the upright 
part having several holes drilled for 
receiving an adjusting pin. The pin 


The Pin Support 
can be Set to Hold 
the Tong Handles 
atthe Right Height 


can be placed in a hole at the right 
height for the work.—Contributed by 
D. C. Goff, Knoxville, Tenn. 


Protection for Chisel Edges 


A means to protect the cutting edge 
of a chisel when not in use is to wrap 
a piece of medium-heavy paper around 
the chisel body to form a paper ferrule. 
The paper is cut into a strip, about 114 
in. wide and 6 in. long. One side is 
glued and it is then wrapped around 
the chisel. The protector is slipped 
up on the body when it is in use, but 
when placed in a chest the ferrule is 
brought down over the edge. 


Faucet Stem Used as a Ring Stand 


The laboratory faucet makes an ex- 
cellent ring stand. All the utensils 
necessary are kept on hand and near 
the water, which in many instances is 
one of the ingredients used in mixing 
chemicals. The rings are fastened to 
the faucet shank with clamps so that 


The Faucet Stem 
Makes a Very 
Solid Stand for 
the Various 
Rings Used ina 
Laboratory 


they can be easily attached or taken 
off, as desired.—Contributed by R. C. 
Kyle, McMinnville, Ore. 
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A Homemade Hand-Lever Punch 


A broken and discarded vise pro- 
vided the main working parts in the 
construction of a wall punch that is 
worked by hand. The 
outside and sliding jaw 
of the vise was broken 
from its slide at the 
re connection. The re- 
maining jaw A, with 
the bolt for fastening 
it to the bench, was 
used for the same pur- 
pose of fastening 
it to the wall or 
post, and an ex- 
tra support, B, 
was provided for strength. 

A punch holder or 
chuck, C, was attached to 
the slide in place of the broken jaw. 
Instead of using the screw, the threads 
were bored out of the stationary jaw 
part, and a rod, D, made to slip in 
the hole snugly. The rod was at- 
tached to the sliding part at E. A 
bracket, F, was made of stake iron, 
and a double lever arrangement at- 
tached to it as shown. With this de- 
vice it is easy to punch a *-in. hole 
through 1%-in. stock—Contributed by 
G. FE. Koener, Springfield, Ill. 


To Stop Dripping Noise in a Flush 
Box 


The sound caused by the continual 
dripping of water in the flush box, due 
to the small leakage and imperfect 

seating of the 
valve, is very 
annoying and as 
a remedy I hit 
upon the follow- 
SS ing idea. A 
\\ piece of wire 
\ was soldered to 
= the mouth of the 
a inlet valve, as 
shown, and it en- 
tirely eliminated the troublesome noise. 
—Contributed by Henry G. Manley, 
Brooklyn, N. Y. 


Green-Sand Cores for Molds 


Having need of two cores, one 1%4 
in. in diameter by 3 in. long, and the 
other 2 in. in diameter and 5 in. long, 
and no core box for these sizes being 
at hand, I hastily made substitute cores 
as follows: Two pieces of cold-rolled 
steel, having the right diameter, were 
procured, and heavy paper was 
wrapped around them, allowing the pa- 
per to extend over the end of the steel 
for a length equal to the length of the 
core. The paper was tied to the steel. 
Ordinary molding sand was rammed 
into the paper and ventilated, and re- 
taining wires were run in lengthwise. 
These made good cores in place of the 
baked ones.—Contributed by Carl 
Snyder, Richmond, Ind. 


Emery-Wheel Diamond-Dresser 
Holder 


The usual method of setting a dia- 
mond in the end of a steel rod for 
dressing emery wheels is greatly im- 
proved by the 
use of a holder 
as shown in the 
sketch. The 
parts are con- 
structed similar to a draw chuck, ex- 
cept that a strong coiled spring keeps 
the diamond in the taper hole at the 
end. The spring absorbs the shock 
and the diamond is not so apt to be 
cracked. The size depends on the 
size and shape of the diamond used. 


Operating Typewriter-Carriage Shift 
with Foot Lever 


A stenographer doing a great deal 
of typewriting made an attachment 
whereby the carriage shift was worked 
by the right foot. A piece of cord was 
tied to the thumb lever of the carriage, 
then run over a pulley and down to the 
floor where it was attached to a treadle. 
Pressure on the treadle draws the car- 
riage to any desired position and at the 
same time turns the roller when a new 
line is to be written —Contributed by 
Harold Goff, Salt Lake City, Utah. 
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To Clean a Water Column on a Steam 
Boiler 


When connecting the water column 
to a steam boiler, instead of making 
the turns with elbows use ordinary 
crosses and close the two openings not 
used with plugs. In this way the pipes 
can be easily cleaned out when the 


boiler is cooled off to wash out. The 
plugs are taken out and a scraper run 
through the pipes. It is only neces- 


sary to use the crosses on the lower or 
water connections, as the steam con- 
nections are not so likely to become 
plugged with sediment. If gate valves 
are used, they leave a straight opening, 
and the pipes can be easily cleaned — 
Contributed by P. W. Tooth, Leastalk, 
California. 


Holding Gas in Pipe While Making 
Repairs 


Desiring to make an extension of the 
shop gas pipe with as little disturbance 
as possible, I carefully unscrewed the 

cap at the pipe end and quickly 

plugged the pipe with warmed paraf- 
fin wax, thus sealing the pipe and pre- 
venting the escape of gas. The new 
pipe line was then connected and the 
wax plug melted away by heating the 
pipe at the joint—Contributed by 
Dexter W. Allis, Boston, Mass. 


Varnish-Brush Cleaner 


It is absolutely essential that the 
varnish brush be kept free from dust 
and grit. 


The device shown affords a 
clean method of 
wiping a varnish 
brush, and also 
provides a good 
support for it at 
intervals while 
some article is 
being varnished. 


A clean pudding pan with a double 
wire, drawn taut across the top, is all 
that is necessary. The dirty varnish 
falling into the pan may be thinned 
with turpentine and added to old paint 
which is to be strained. 
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Method of Removing a Stuck Cylinder 
Bushing 
The sticking of large cylinder bush- 


ings which are shrunk or forced into 
the cylinder is by no means an uncom- 
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Heat Applied to the Outside and Cold Water 
ithin Cause the Metals to Separate 
by Expansion 


DRAIN 


mon occurrence. Irregularities in the 
shape of the cylinder or in the size of 
the bushing are causes which at times 
make this fault almost unavoidable. 
However, the task of getting them out 
is the greatest difficulty, and in many 
cases it is only accomplished by ruin- 
ing a new bushing. 

The sketch shows a method that has 
been used in removing stuck cylinder 
bushings of various sizes and kinds, 
without in any instance having failed 
to effect a removal or caused damage 
to the bushing or cylinder. A piece of 
metal, the length of the bushing, is 
rolled to a diameter of about 1 in. less 
than the inside diameter of the stuck 
bushing. Pieces of wood are fastened 
to its outer surface at several points, 
to keep the tube in place when it is 
shoved into the cylinder bushing. The 
opening between the metal shell and 
the bushing is puttied up at the ends 
except at two points, one at the upper 
side and one at the bottom. This 
forms a jacket through which cold 
water is run to keep the bushing cool. 
Heat is then applied to the outside of 
the cylinder body. The cylinder alone 
expands by this method, allowing 
the bushing to be readily pulled or 
forced out. 


C An automobile can be driven a con- 
siderable distance by repeated fillings 
of the carburetor float chamber when 
a feed pipe breaks. 
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A Gauge-Hand Puller 


Gauge-hand pullers are tools easily 
lost and somewhat expensive at best. 
The sketch illustrates one that can be 


The Puller 
will Easily Remove 
a Gauge Hand 
from Its Spindle 


readily made very cheaply from a 
stove bolt and a small piece of sheet 
steel. The nut of the stove bolt is 
soldered to the inside of the U-strip, 
and its head is flattened out to form 
a small thumbscrew head. 

Stove bolts are cheap and standard 
in size, and it is consequently possible 
to have any number of stem points 
ground for different-size hand stems. 
For the mechanic on this class of work 
who must supply his own tools, this 
homemade device is a money saver. 


Preserving Oil Colors on a Palette 


Occasionally I find time to start a 
sketch in oil, but other matters often 
interrupt the art work. Not wishing to 


The Mixed Paints, Covered with Water, 
Keep Several Days and are Ready 
to Work Any Time 

remix colors after having secured what 
I think is just right, I mix on a small 
piece of glass, and when stopping, the 
glass is placed in a shallow earthen 
dish and covered with water. In this 
way the colors keep workable for days. 
The glass can be secured to an ordi- 
nary wood palette with rubber bands. 
—Contributed by James M. Kane. 


Remedying Loose Automobile Fenders 


A number of automobiles, more espe- 
cially the lower-priced ones, have fend- 
ers that will become loose and rattle 
after a little service. Some of the noise 
is due to loosened bolts and may be 
remedied by tightening up the nuts. 
Another cause for the rattling is that 
the rivet holes are worn large. This 
is usually found on the lower rear 
braces supporting the fenders over the 
rear wheels. The action of the chains 
and mud slinging is very apt to loosen 
the thin sheet metal from its fastening, 
and once started the hole enlarges rap- 
idly. Sometimes a larger size of rivet 
will suffice. When the hole becomes 
too large for these repairs, a new fender 
will be required or the old one must 
be patched. The patching is usu- 
ally unsightly. Frequently a large 
washer with a hole for a 14 or +-in. 
rivet can be used over the tear and, if 
riveted down tightly, it will last quite 
well. If the edge of the washer is well 
tapered, this repair will not be notice- 
able after the entire fender has been 
painted over. 


Applying a Bright Finish to Screw 
Threads 


In working tool steel, it is always 
difficult to produce a good finish in 
any other manner than grinding, and 


this cannot be applied to screw 
threads. Where a thread is used in 
tool making « good smooth finish is 
desirable, not only as a matter of ap- 
pearance, but to maintain the accuracy 
and lengthen the life of the thread. 

The best method to finish threads 
is to turn them to size, then procure 
a piece of soft wood and hold it 
against the threads, which forms a 
hand chaser. Dip it in oil, then in No. 
0 or 00 emery, and chase over the 
threads. It will be impossible to re- 
move over .001 in. of the material in 
this way, and a fine, ground finish is 
obtained quickly and in an inexpen- 
sive manner.—Contributed by J. B. 
Murphy, Plainfield, N. J. 
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Draining Dished Porch Steps 


In passing a house having a wood 
porch with steps at the entrance, I 
noticed that each step had three 
grooves or channels cut in its upper 
surface. On closer inspection I dis- 
covered each step was slightly warped 
and sagged in the center. When it 
rained, the water remained in the 
sunken part and the owner cut the 
grooves from the outer edge deep 
enough to drain the water off quickly. 
—Contributed by Fred Schumacher, 


Brooklyn, N. Y. 


Radius Templates for Mechanics 


Usually a drawing calls for a radius 
on shafts and the workman must make 
a radius tem- 

plate of paper. 

A better way is 

to provide a set 

of templates like 

the one shown in the sketch, 
in sizes from ;\; in. up. They 
are always ready and the 
workman will turn out more 
satisfactory and _ accurate 
work.—Contributed by John 


A. Kagerhuler, E. Dowingtown, Pa. 


Combination Chamfering and Facing 
Lathe Tool 


In facing a large number of nuts on 


a single mandrel considerable time i 

lost either in shifting the tool to cham- 

fer the top face 

E placing the nuts 
again on_ the 
mandrel if the 
tool is kept sta- 
tionary. 

The sketch il- 
chamfering and facing of the nuts can 
be done without shifting the tool and 
with only a slight forward movement 
of the lathe carriage. In a shop where 
a great number of nuts are faced off 
for different purposes, this tool is cer- 


of the nut, or in 
lustrates a tool by means of which the 
tainly a time and money saver. 


An Insulator Remover 


The remover is made of a piece of 
spring steel, 10 in. long, %4 in. wide 


The Notched Ends of the Steel Cut and Remove the 
Insulation as the Wire is Drawn through Them 
ends are filed sharp and a notch is cut 
in the center of each. The edges of 
these notches are filed sharp and the 
wire to be cleaned is placed between 
them. The jaws are then closed by 
pressure of the hand and the wire is 
drawn through, which removes the in- 
sulation—Contributed by Patterson 

Merrill, Chicago, Ill. 


Heating Range Boiler with Return 
Steam 


In most boilers of the tubular or 
firebox type there are no provisions 
made for placing a coil in the firebox 
if a range boiler 
is to be heated 
and it necessi- 
tates the drilling 
of the boiler 
shell and placing 
a coil inthe 
boiler. This is an 
expensive piece 
of work = and 
requires skill, 
but just as good 
a job and one, 
that will be en- 
tirely satisfac- 
tory is as fol- 
lows: 

Disconnect the flange union on the 
steam return, remove the ells at the 
top and bottom and replace them with 
tees and connect the return in the 
usual manner. Cut a piece of %4-in. 
galvanized pipe 2 in. longer than the 
vertical piece, including the tees, of 
the return pipe and cut long threads 
on each end. Place this within the 
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return pipe and use reducers in the 
tees, as shown. The protruding ends 
of the pipe provide a means to make 
connections to the range boiler. It 
may be necessary to use a thin locknut 
and a gasket on the pipe ends to pre- 
vent a leak. 

This method is much better than 
placing a coil in the firebox, as it will 
continue to heat long after the fire 
has gone out or as long as steam 
surrounds the 34-in. pipe in the return 
steam pipe—Contributed by John F. 
Vidler, Portland, Ore. 


A Handy Jack 


A useful and handy jack for many 
purposes can be made of a piece of 2 
by 4-in. material 
about 41% ft. long, 
to which is attached 
a block with a 
hinged arm. The 
long piece has its up- 
per end shaped into 
a handle. The 
hinged part should 
be just long enough 
to be easily placed 
under the object to 
be raised when the jack is in the posi- 
tion shown. It is obvious how the jack 
works. 


Signal Lamp on Chauffeur’s Glove 


The signal used by the driver of an 
automobile to notify following drivers 
that a turn is to be made is to extend 
the arm with the 
hand up. This 
signal serves the 
purpose in day- 
light, but can- 
not be seen at 
night. The de- 
vice shown in 
the illustration will permit the same 
signal at night. A small electric globe, 
inclosed in a transparent cover, is at- 
tached to the back of the glove. The 
connections are made to a pocket bat- 
tery, and a small switch, or contact 
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points on the leather of the thumb and 
finger, control the light. By press- 
ing these two points together the light 
is flashed as the hand is waved.—Con- 
tributed by C. H. Thomas, Norristown, 
Pennsylvania. 


Removing Rusty Screws from Wood 


In trying to remove a rusty screw 
which held two pieces of oak together, 
I was unable to do so with the ordinary 
screwdriver. Some soldering work 
being pressing, I turned to it, and after 
finishing the job, looked around for a 
place to lay the soldering iron. As the 
pieces with the rusty screw in them 
happened to be handy, I set the point 
of the soldering iron on the head of the 
screw and leaned the handle end 
against the wall. I did this simply to 
avoid burning anything with the iron. 
A short time afterward the iron was 
taken back to the stove. When I re- 
turned to the bench I thought I would 
have just one more try at the screw, 
and I discovered it came out quite 
easily. For a moment I was puzzled, 
but upon picking the screw up in my 
fingers I found it to be hot. Then I 
remembered having set the soldering 
iron on it. The next time I had a rusty 
screw to remove I applied heat to it, 
and the screw was easily taken out.— 
Contributed by W. 5S. Lockwood, 
Chicago. 


Suction Pump for Draining Crank 
Cases 


An ordinary bicycle pump with the 
plunger valve reversed on the rod 
makes an excellent suction pump 
for draining automobile-engine crank 
cases. The closed upper end of the 
pump cylinder is cut off so that the oil 
may be poured out quickly. After the 
first charge the plunger is pushed down 
as far as it will go, displacing the oil 
into the upper part. This action is re- 
peated until the pump is half full each 
time, and it takes only a short time 
to drain any case.—Contributed by 
Albert J. Hynd, Lakewood, O. 
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Patterns for Cylinder Barrels 


By JOSEPH A. SHELLY 


There is no difficulty experienced in 
preparing the stock for turning small- 
cylinder barrels in halves when the 
stock is of sufficient thickness, but 
when the radius of the circle is in ex- 
cess of the thickness of the lumber on 
hand, it becomes necessary to build up 
the halves. There are three ways of 
doing this, namely, by gluing up a 
solid block, stepping, and lagging. 

In gluing up a solid block there are 
two methods in general use; one is to 
glue the pieces together parallel with 
the center line of separation, and the 
other, in strips. These are illustrated 
in Fig. 1. The strip method is gener- 
ally considered the better of the two, 
as there is less liability of shrinking 
and warping. 

The stepped form of construction is 
shown in Fig..2. The filling-in pieces 
to close the ends are fitted in place and 


Two Ways of Making a Solid Piece by Gluing Several 
Boards or Planks Together 


glued after the steps have been put to- 
gether, the grain of all the pieces run- 
ning lengthwise. 

The staved barrel, Fig. 3, is used for 
small cylinders with thick walls. It 
is built on heads long enough for turn- 
ing prints, but there must be consider- 
able difference in the diameter between 
the two, otherwise the staves at the 
joint would be too thin to stand much 
hard usage. The opposite condition 
exists in Fig. 4. In this case there 
must not be too much difference in the 
diameters or it would leave very little 
thickness at the joint where the part 
is turned down for the prints, except 
where very thick stock is used. To 
obviate this, reinforcing pieces are 
sometimes glued to the inside ends of 
the joint staves, as shown in Fig. 5, or 
the barrel is built as shown in Fig. 6. 


The joint staves in this case are made 
much thicker than the others. An ex- 
cellent form of construction for large 


Fig.3 


The Stepped and Staved Forms of Construction Save 
the Material in the Center 


cylinders is shown in Fig. 7%. The 
prints are built up of staves first and 
these form the foundation for the bar- 
rel staves. 

The first step in preparing to build 
a cylinder is to lay out a semicircle 
representing the print and barrel, as 
shown in Fig. 8. To the barrel diam- 
eter should be added enough to turn 
the pattern, say, s% in. all around. 
The outer circle should then be spaced 
off to suit the number of staves to be 
used. From two of the points stepped 
off on the outer circle, lines are drawn 
to the center. These lines should be 
drawn through and somewhat beyond 
the circle. A line tangent to the out- 
side circle and connecting the two 


Fic.4 


A Larger-Size Barrel Where There is Not Much 
Difference in Diameters of Pattern and Print 


radial lines is drawn to represent the 
outside of the stave. This line should 
intersect the radial lines at points equi- 
distant from the center. The inside 
of the stave is drawn parallel with the 
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outside and the points where this in- 
side line intersects the radial lines fix 
the diameter of the circle for laying 
out the heads. 

It is only necessary to lay out one 


Fic.6 


Where There is a Great Difference in Barrel and 
Print Diameters One of These Methods is Used 


head for each diameter. Each one is 
planed up true on the surfaces and used 
as a template in marking the others. 
The staves should be made as close to 
size as possible on machine tools, the 
circular saw being used to cut them to 
the correct angle on the edges, but an 
allowance in width should be made for 
finishing them on the surface planer. 
With a good planer there should not 
be much necessity for fitting with a 
hand plane. 

The molder always experiences more 
or less trouble in rapping and drawing 
patterns of this kind, unless some pro- 
vision is made by the patternmaker for 


An Excellent Form 
of Construction 
for Large Cylinders, 
and Layout of Head 
attern 


BARREL DIA. AND TURNING 
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doing so, as shown ‘in Fig. 9. The bar 
fitted into the heads and flush with the 
joint runs the full length of the pat- 
tern, adding strength and making it 
unnecessary to have a straight board 
on which to build the first half, also 
providing the means for rapping and 
lifting. 

One half of the pattern, starting at 
‘the top and working to the joint at 
each side, should be built up, then the 
joint should be planed up and dowel 
pins attached. The second half is built 
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up in the same manner, starting at the 
joint on each side and working to the 
top, but the bar in the second half 
should not be fitted until the pattern 
is taken apart; then it can be done 
easily. 

It is a good plan to glue corner 
blocks inside of all staved work, par- 
ticularly at the joint staves, where the 
glue is not apt to hold well on the end 
wood of the heads. 

Heads are sometimes built up of 
segments, or framed, but for the gen- 
eral run of work the head sawn from a 


FiG.9 
A Bar Mortised in the Heads for Rigidity and 
for Rapping the Pattern in the Mold 
solid piece of plank answers the re- 
quirements and is easily and cheaply 
made. 


Surplus Oil Used in a Splash System 


Certain models of automobiles had 
engines equipped with a splash-feed 
oiling system working in the manner 
shown in the sketch. A _ stamped 
metal plate, set in the case, formed the 
bottom of the oil reservoir. In this 
the connecting rods dipped at each 
downward stroke. At the sides were 
holes through which the oil over- 
flowed into the space beneath when 
the level became normal or higher. A 
pump below returned the oil. It was 
found in some parts of the country 
that there was not depth enough of oil 


Raising the Oi] Level in a Crank Case to Aid the 
Splash System on Hilly Roads 
for the rough and severe usage 
which the cars received. To raise the 
oil level without procuring special 
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parts was the problem that presented 
itself. 

The difficulty was overcome in the 
following manner: The _ overflow 
holes were punched out larger, then 
pieces of brass were drilled out and 
turned to a shoulder. ‘These were 
riveted and soldered in the holes. 
They projected above the plate % m., 
and consequently the oil had to rise 
that much higher before overflowing, 
so that the connecting rods picked up 
a greater quantity of oil at each dip; 
and their oiling was thus assured 
when the car was climbing a hill or 
passing over bumps.—Contributed by 
Donald A. Hampson, Middletown, 
New York. 


Homemade Clipper for Pruning Trees 


Having some kigh branches to prune 
and being without a clipper used for 
such work, a pair of ordinary hand clip- 


Clippers as They 
are Mounted 
on the End of a 
Long Handle 


pers was rigged up on a wood arm that 
was mounted on a long handle. One 
handle of the clippers was lashed to 
the arm and a heavy cord attached to 
the other. An auxiliary spring, A, 
kept the lower jaw from sticking. The 
device worked well.—Contributed by 
James M. Kane, Doylestown, Pa. 


Making Loops on Wire Ends 


Having to make loops on both ends 
of a large number of wires and the 
use for the wires requiring them to be 
of equal length and to have uniform- 
size eyes, I found the device illustrated 
to give very good satisfaction. The 
material used was piano wire, which, 
on account of its stiffness, is difficult 
to handle. 
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A piece of flat iron, % in. thick and 
2 in. wide, was procured for the 
frame, as indicated by A. About 4 
in. of each end was bent up at right 


Making Loops of Uniform Size and of Equal Length 
on Very Stiff Piano Wire 


angles, the length between the up- 
rights being governed by the required 
distance between the loops on the 
wire, with allowance made for the 
swivel B and the head C. The head 
C was made from a piece of %-in. rod, 
on one end of which a square blank 
nut was brazed, while the other was 
threaded for a sufficient length to al- 
low for nuts and a handle, or crank. 
A slot was then sawed in the nut D 
along the axis of the body and at right 
angles to the hole in the nut. The 
pin E is tapered at the end for easy 
removal. When a loop has_ been 
formed, remove the pin E to release 
the wire, then place the loop on the 
swivel and proceed as before. A little 
practice will enable the operator to 
make uniform loops on very stiff wire. 
—Contributed by R. C. Price, Rapid 
City, S. D. 


Two Keys in One 


Having use for two keys several 
times a day, I cut them in two about 
the middle and filed the ends of each, 
as shown at A. The two keys were 
then placed together, as shown at B, 
and riveted and soldered. The keys 
were thus easily found in the pocket, 


in 8 
The Stems of Two Much-Used Door Keys Fastened 
Together for Convenience 


and, in use, one was inserted in the 
lock while the other provided a means 
for turning it—Contributed by J. J. 
Kolar, Maywood, Ill. 


| 
The Hand 


904 


Roller Ends on Steady-Rest Jaws 


The jaws of the ordinary steady 
rest, used on an engine lathe, will often 
score and sometimes cut grooves in 
the shaft which 
is being machined. 
A very easy way 
to overcome this 
trouble is to at- 
tach a roller to 
each end. 
This may be done 
by bolting or riv- 
eting sides, made 
of 14-in. stock, to 
the jaws with projecting ends, between 
which a roller made of 34-in. cold-rolled 
steel is pivoted. These will roll on the 
shaft and prevent the scoring—Con- 
tributed by L. A. Bocksberger, Fort 
Wayne, Ind. 


Using Drills with Broken Shanks 
Drills that have the small flattened 
fully by making an extension socket 
as shown. 
ets can be 
made from’ 
The broken drill shank is then ground 
to fit into the notch of the socket. 
of drill socket makes a handy addi- 
tion to the drill cabinet —Contributed 


end twisted off can be used success- 

These sock- 
shanks of drills that have been broken. 
One of these extensions for each size 
by V. S. Denison, Sandusky, Ohio. 


Ventilating a Cellar 


In ventilating a basement or a cellar, 
the air admitted should be a little 
cooler than the air within. Warm air 
holds moisture and the cold air strik- 
ing it causes a condensation of the 
moisture. If a cellar is opened on a 
warm day, the warm air entering and 
striking the colder air causes the mois- 
ture to settle on the walls in the form 
of a dew, which will be often seen run- 
ning down in a stream. This makes 
the place damp, and consequently the 
contents will become moldy. 
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In airing a place of this kind, open 
the doors and windows at night when 
the air outside will be at the same or 
nearly the same temperature as that 
inclosed, and no dampness will be 
formed. Be sure to close the openings 
before the temperature begins to 
change in the early morning. The 
dampness in a cellar may be taken up 
with a little fresh lime placed in an 
open box. 


Machining Connecting-Rod Ends 


Desiring to machine the large end of 
a small connecting rod, rather than file 
it into shape, I hit upon the following 
scheme of accomplishing the desired 
result on my lathe. The large end of 
the casting is represented by A in the 
sketch. It was desired to have it, when 
finished, as shown at B; that is, to 
have the split bearing in sleevelike 
form. 

The casting was split, drilled and 
tapped from the bottom and the hole 
was bored to size. The sleevelike por- 
tions were roughed out with a hacksaw, 
leaving, in places, about 14 in. of metal 
oversize. The next step was to pro- 
cure a piece of cold-rolled steel rod, C, 
of the same diameter as the hole in 
the bearing, which was centered in 
both ends and fitted with a rectangular 
block of steel. This block was pro- 
vided with a hole, at D, to receive a 
small tool; the latter being located just 
far enough from the mandrel to cut the 
sleeve to the finished thickness. The 
face and inside edges of the tool were 
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Shaping the Large End of a Connecting Rod 
into a Split Bearing with a Sleevelike Form 


ground to a cutting angle, the holding 
block being tapped and fitted with set- 
screws, to engage the mandrel and the 
tool. The connecting rod was sup- 
ported in the tool post, and the mandrel 
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was run through the bearing while the 
work was fed against the cutter. 

The cutting was rapid and perfectly 
smooth, and by using the take-up 
screws in the end, the bearing was 
made to run close to the mandrel, with 
just sufficient play to prevent chatter- 
ing and yet to move freely.—Contrib- 
uted by Harry F. Lowe, Washington, 
District of Columbia. 


Testing the Accuracy of Thermometer 
Readings 


To determine the accuracy of the 
calibration on thermometers, or to as- 
certain whether the register marks 
along the side of the tube coincide 
with the height of the mercury column 
at the various temperatures, proceed 
as follows: Find the freezing point, 
zero on a centigrade or plus 32° ona 
Fahrenheit thermometer. This may 
be accomplished by filling a funnel, 5 
in. in diameter at the top, with cracked 
ice and setting it in a milk bottle, or 
other receptacle, to catch the dripping 
water, then placing the thermometer 
in the ice, as shown, and allowing it 
to remain there about 12 minutes. The 
mercury level will then be at the freez- 
ing point, or the zero mark on a centi- 
grade thermometer, and 32° for the 
Fahrenheit. 

To find the boiling point, 100° C. or 
212° F., procure a can which has a 
close-fitting cover and in the center of 
the latter make a hole to receive a 
cork of suitable size; then make a hole 
in the cork to fit the thermometer tube 
snugly. If the can cover fits so tightly 
that no steam will escape, make a small 
vent hole to release the excessive pres- 
sure and prevent a possible explosion. 
Fill the can about one-third full of 
water and place the cover and ther- 
mometer in position, making sure that 
the thermometer bulb does not touch 
the water. Set the can on a burner 
and when steam begins to escape, or 
in about 12 minutes, the mercury level 
will register 100° C. or 212° F., accord- 
ing to the thermometer being tested. 

These two main points having been 
accurately marked, the remainder of 
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the calibrations, or intermediate de- 
grees, are tested by accurately spacing 
them off with a pair of dividers, to the 
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Ice Test for Locating 
the Freezing Mark 


Locating the Boiling 
Point by Heat 


necessary number of degrees between 
them, which should be 100 spaces on 
a centigrade and 180 on a Fahrenheit 
thermometer. All degrees above or 
below these points can be carried out 
by continuing with the same spacing. 
—Contributed by Russell E. Hollis, 
Chicago, Ill. 


Fastening an Anvil to a Block 


The anvil is drilled through the cen- 
tral part of its stand, and the shanks 
of eyes are fitted in the hole from each 
side. Nuts are mortised in the anvil 
block and bolts placed in the eyes and 


Bolts, Passing through Eyes Attached to the 
Hold It Securely to the Block 


through the block to the nuts. If the 
anvil becomes loose a turn of the nuts 
will hold it rigidly. 
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Cutting Holes for Ceiling Plates 


The cutting of a hole in the ceiling 
plaster for the 3 or 4-in. ceiling plate 
is quite a task where the old method 
is employed. To over- 
come this difficulty I 
constructed a device for 


CEILING PLATE 


cutting these holes 
quickly. The ordinary 


ceiling plate was used as 
a cutter, the rim or edge 
being filed in saw-tooth 
fashion and then 
clamped on the end of a 
piece of 1-in. pipe, 10 in. 
long, by means of lock- 
nuts. A slot was cut in 
the side of the pipe at 
the point the square ta- 
pered end of a bit would 
reach while allowing 
the cutter end to project 
a trifle beyond the teeth 
filed in the plate edge. A screw was 
used in this slot to clamp the bit in 
place. The other end of the pipe was 
fitted with a reducer so that the square 
tapered end of a bit could be attached, 
as shown. This part was cut from a 
‘ discarded bit. It only requires a few 
turns to remove the plaster to receive 
a ceiling plate—Contributed by E. 
Hansen, Chicago. 


Spark-Plug Tester 


A way to prevent getting a shock 
while testing out spark plugs is to pro- 
vide an insulated handle to a device 
carrying two 
wires that will 
be made termi- 
nals by the con- 
tact plates A and 
B touching the 
spark plug and 
the engine head. 
The two wires are brought up through 
the insulation and the ends bent in 
close to each other, or the same as the 
terminal wires of the spark plug. Such 
a deyice is very handy to keep in the 
tool box or bag of an automobile or 
motorcycle. 
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Exterminating Water Bugs in Drains 


In shops where dirty water is poured 
into sinks, or in kitchens, especially 
those of restaurants and lunch rooms, 
water bugs breed within the pipes. A 
way to kill all of these and at the same 
time kill all sewer-gas odors is to pour 
into the sinks small quantities of a 
solution of potassium permanganate. 
The chemical is secured from any drug- 
gist at a small price. Just a few grains 
for each 1 oz. of water will be sufficient. 
This weak solution is harmless, but 
should be kept from the hands, as it is 
liable to stain the skin. The solution 
should remain in the pipes for a little 
time before water is run in the sink.— 
Contributed by Loren Ward, Des 
Moines, lowa. 


Outlet for a Range Boiler 


The trouble and dirt caused by lift- 
ing the reservoir lining out of the 
kitchen range to empty it can be 
avoided by at- 
taching a siphon 
outlet as shown. 
The permanent 
attachment will 
also make it un- 
necessary to 
raise the cover when water is taken 
out. The pipe is fastened to the reser- 
voir with a clamp and a space for the 
pipe is cut out of the reservoir cover.— 
Contributed by J. V. Loeffler, Evans- 
ville, Ind. 


Irrigating with Drain Water from 
Kitchen Sink 


Anyone living in the country or in 
a village can have the convenience of 
a drain from his kitchen by which all 
waste water may be carried out with- 
out the use of pails, and at the same 
time providing irrigation for the gar- 
den. The tank on our home place has 
a capacity of 3,000 gal. and supplies 
eight different faucets at convenient 
places on the grounds, and one in the 
kitchen. The drain from the kitchen 
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sink consists of a %4-in. pipe leading 
through the floor and into the earth to 
a depth of about 18 in., and from that 
end begins the irrigating device. 

Old discarded tin fruit cans were 
procured, those of the 3-lb. size, and 
holes punched in the closed ends; the 
other ends, which had been cut out to 
remove the contents, were melted off. 
The cans were then placed end to end, 
as in laying drain tile. The water 
seeps through the holes in the cans 
and irrigates seven trees.—Contributed 
by Mrs. A.J. Cleveland, Slaton, Texas. 


A Steam Water Heater 


A great many apartment buildings 
at the present time have no hot-water 
supply although they steam- 
heated, making it necessary to heat all 
water by gas or other fuel, which is 
quite an expense to the occupant, to say 
nothing of the inconvenience. The fol- 
lowing device, which is in use in an 
apartment, has proven very satisfac- 
tory, and its original cost has been 
saved almost every month in the gas 
bill. 

The pipe leading from the main 
steam pipe to the radiator was taken 
apart and a tee inserted, with a side 
opening for a 34-in. pipe. This tee 
was placed between the valve and the 
vertical pipe, so that steam could be 
obtained from the outlet with the 
radiator turned on or off. A %-in. 
iron pipe was run from the side outlet 
in the tee to within about 1 ft. of one 
end of the bathtub. A valve was 
placed in this pipe near the radiator 
and a piece of rubber hose, about 6 ft. 
long, was attached to the end nearest 
the tub. A balloon-shaped device, sim- 
ilar to the one shown, about 7 in. long 
and 3 in. in diameter, was made from 
some galvanized-iron wire and _ at- 
tached to the end of the hose. A cloth 
was wrapped around the outside of this 
wire device, so as to prevent the steam 
making an undesirable noise when it 
escaped into the water. The bathtub 
is first filled with water to the desired 
level, then the end of the hose is placed 
in the tub and the steam turned on. 


907 


A tub half full of water may be heated 
in from five to ten minutes under ordi- 
nary steam pressure. 

At first some trouble was experi- 
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HOSE TO HEATER 
STEAM PIPE 
RETURN PIPE 


Connections for Attaching a Hose to the Radiator 
Steam Pipe for Heating Bath Water 
enced in that the rubber hose broke 
near the end of the iron pipe, from 
repeated bending when its free end 
was put into and removed from the 
bathtub. This trouble was overcome 
by making a coil spring, with an inside 
diameter equal to the outside diameter 
of the hose and 6 or 7 in. long, and 
placing it outside the rubber hose 
where it was connected to the iron 
pipe, thus preventing an abrupt bend 
being made in the hose at this point. 
A small box should be provided in 
which to place the end of the hose 
when not in use, so as to keep it clean. 


Homemade Trammels 


An ordinary rule may be used for 
the bar with the trammel-point con- 
nections shown in the _ illustration. 
They are made of sheet steel of a size 
to correspond with the dimensions 
given. The holes are 5 in. in diam- 
eter. An ordinary 4-in. stove bolt is 


The Bolt Clamps the Trammel to the Rule and 
Also Holds the Pencil in Place 


used for the clamping device—Con- 


tributed by J. A. O6esterle, Albany, 
New York. 

@When using a glass for a hot bever- 
age, set it in another glass and it can be 
taken in the bare hand. 
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Holding Conduit for Cutting 


A very serviceable device for hold- 
ing conduit or armored cable while 
cutting can be easily made by attach- 


Two Pipe Straps Fastened to a Board over the 
Conduit Hold It Solidly While Cutting 


ing two pipe straps of sufficient size 
over the part to be cut, as shown in the 
illustration, using a piece of wood for 
the base. The cut is made between the 
straps. The device is very handy, as it 
holds the cable solidly and can be car- 
ried anywhere work is to be done—- 
Contributed by R. G. Whipple, 
Chicago. 


Spigot for Use in a Barrel Side 


Occasionally the closeness of metal 
hoops on a barrel near the ends pre- 
vents the insertion of a spigot as near 
the bottom as 
desired; and 
the barrel must 
be tilted to re- 
move the con- 
tents remain- 
ing below the 
spigot level. li the spigot shank pro- 
jects some distance into the barrel the 
tilting will not remove all the contents. 
If, however, a fair-sized hole is drilled 
in the spigot shank at a point which 
will reach just inside the barrel, as 
shown, the operation of emptying the 
barrel will be greatly facilitated. 


Hardening Hacksaw Blade to Cut 
Tool Steel 


Ordinary hacksaw blades are not in- 
tended for very hard steel and if it is 
desired to cut such steel, the blade 
should be hardened. hardening 
these blades they would warp out of 
shape when brought to a cherry red, 
but by experimenting I find if a blade 
is bound flat on an old file and both 
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heated together, the blade will be kept 
flat and the file will retain the heat 
while preparing to dip it. 

The temper of the blade end should 
be drawn to prevent breaking. For 
extremely hard temper, heat to a 
cherry red and give the blade a mer- 
cury bath, but do not inhale the fumes, 
as they are poisonous. Saws or drills 
hardened in mercury will readily cut 
glass if moistened in turpentine. In 
using a hard blade do not press too 
hard, and run it slowly. 

All steel instruments when heated 
to a red heat lose a portion of their . 
carbon, which loss means a softening 
of the surface on the instrument. This 
loss is especially noticed in fine instru- 
ments, the more delicate ones being 
utterly ruined. To protect them from 
this loss, they should be covered with 
a layer of potash or other medium. 
This may be accomplished by heating 
slightly and rubbing them with soap. 
—Contributed by Dr. W. H. Albright, 
Bellevue, Ohio. 


Removing Stub End of a Broken 
Screw 


Very often a screw is broken off in 
a piece of machinery. A common 
method of removing it is to drill a hole 
about 14 in. smaller than the root diam- 
eter of the screw in the end, then drive 
in a square drift and twist it until the 
broken part comes out, using a wrench 
for greater leverage. This method is 
a good one and quickly accomplished, 
but it has one objection: the drift used 
must be tapered to start it and fill the 
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A Lever Used to Steady 
a Drift and to Keep 
It from Working Out 


hole as it is driven. The taper is the 
cause of the trouble, as it makes the 
drift easily loosened in the hole, and, 
once loosened, it will slip up a little 
and cut out the hole instead of starting 
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the screw. A straight drift cannot be 
used for the reasons mentioned. The 
way to make the tapered one effective 
is to keep it in the hole and to avoid 
wriggling at the top, which loosens the 
drift. To keep the drift in the hole is 
simple enough by using a bar, a piece 
of board or a lever of any kind on top 
of the drift, and in almost every case 
the broken screw will come out. The 
sketch shows a piece of board ful- 
crumed on a shaft or any support and 
acting to keep the drift in place while 
it is turned. 


An Oil-Hole Cleaner 


The cleaner consists of a light frame, 
made of galvanized iron, to form bear- 
ings for a 4-in. shaft, the whole being 

fastened to a 

light wood han- 

dle of any 
convenient length. 
The shaft has col- 
lars attached just out- 
side of the frame, to 
prevent it from shifting 
endways when it is turn- 
ing. A strong cord, A, is 
given two or more turns 
around the shaft. Then one 
end is passed through a screw- 
eye, B, on the handle and tied to 
the end of a coil spring, C, the 
other end of which is fastened to the 
handle. The other cord end passes 
through another screweye and runs the 
full length of the handle, being fas- 
tened to the handle. The spring used 
was taken from a discarded curtain 
roller. 


The end of the shaft is split and 
the parts are turned outward. This 
will pick up waste and clean out any 
dirt or gummy oil. A pull on the cord 
will cause the shaft to revolve rapidly, 
and a backward motion is given by the 
spring when the cord is released.— 
Contributed by C. R. Van Keuren, 
Famoso, Cal. 


CInspect all belts frequently and keep 
them in a condition to avoid accidents. 
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A Brush Holder 


A sheet of corrugated strawboard, 
rolled up with the corrugations on the 
outside and held with rubber bands, 


The Corrugations in the Strawboard Keep the 


Brushes traight and Absorb the Moisture 


makes a good brush holder for water- 
color brushes. The ribs prevent the 
brushes from bending and becoming 
deformed. The porousness of the 
strawboard also assists in absorbing 
the moisture after the brushes are 
washed. 


Protecting Shade Trees from Destruc- 
tive Insects 


To prevent ants and other insects 
from crawling up and gradually injur- 
ing valuable shade trees, encircle the 
tree about 1 ft. above the ground with 
sticky fly paper. Carpet tacks may be 
used to fasten the paper in place, and 
where the edges lap, the blank margin 
should be trimmed away so as to make 
the circle sticky all the way around. 
Where spaces or crevices occur be- 
neath the paper—as will be the case 
with a very rough tree—they should 
be stuffed with cotton. If this rem- 
edy is tried out for a week, the insects 
will desert the tree—Contributed by 
Chas. K. Theobald, Vicksburg, Miss. 


A Garage-Key Holder 


A small hasp is just the thing to 
attach to a garage or stable key if it 
is to be kept in the house. The hasp 
part is used, and the key is attached 


The Hasp Makes a Hanger for the Key and 
is Much Better Than a Stick of Wood 


to it by using a split key ring—Con- 
tributed by A. A. MacCready, E. 
Orange, N. J. 
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A Pressure Regulator for Acetylene 
Gas 
The pressure regulator shown is for 


use in connection with tanks having a 
high pressure of oxygen or acetylene. 
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Pressure Regulator Constructed from a Discarded 
Carburetor for Delivering Gas to a Torch 


It is constructed from a discarded car- 
buretor. The float is removed and an 
arm, A, is attached in its place. A 
diaphragm, B, is soldered on top of the 
bowl to form a gas-tight joint. An 
arch, C, made of a flat piece of brass, 
is soldered at the edges, and a hole is 
drilled and tapped in the center, to re- 
ceive a thumbscrew, D. A piece of 
brass is soldered over the hole E. A 
short piece of chain is fastened to the 
end of the arm A, and soldered to the 
center of the diaphragm B, allowing 
enough slack to let the valve F open 
gz in. The screw D compresses the 
spring G against the diaphragm B in 
making adjustment to obtain the de- 
sired pressure of gas to operate the 
torch. A %-in. tee, H, is connected, 
as shown, and a safety valve, J, is 
turned into its side outlet. 

In operation, the gas enters the pipe 
K, passing through the valve F into 
the chamber L and through the outlet 
M. When the set pressure is reached, 
the diaphragm B closes the valve F. 
When the torch is shut off, the valve 
will be entirely closed. If the regula- 
tor is well made, there will be only a 
slight variation in the pressure used 
in the torch, regardless of the amount 
of pressure in the main supply tank.— 
Contributed by F. Elmer Wurzburger, 
Fairbury, Ill. 


(The arrangement of a belt, rope and 
cable transmission should be such that 
it may be easily guarded. 
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To Prevent Hollow Porch Columns 
from Rotting 


Hollow porch columns may be pre- 
vented from rotting at the bottom if 
two or three holes about 34 in. in diam- 
eter are bored through the porch floor 
and the base of the column. This will 
allow the air to enter the inside of the 
column. 

In building the column paint the in- 
side with white lead and oil mixed 
thinly. The painting will prevent them 
from cracking open at the stave joints, 
as is often the case. If the column is 
finished, the painting can be done with 
a swab made of a piece of rag tied to 
the end of a stick long enough to reach 
halfway through the column.—Con- 
tributed by L. G. Burnand, Lyons, 
Iowa. 


Clamping Screw for Calipers 


The locking device on the ordinary 
dividers or calipers not being satis- 
factory, I made a substitute, as shown 
in the sketch, that can be 
set quickly and will hold 
without slipping. _It 
consists of a_ knurled 
nut with a part of it 
threaded and slotted, similar to a 
draw-in chuck. A second knurled nut, 
with an internal tapering thread, closes 
the parts on the threads of the bolt, 
thus clamping it solidly —Contributed 
by Chas. G. England, Washington, 
Pennsylvania. 


Duster Made of Hemp Rope 


Procure a piece of 1-in. hemp rope, 
about 18 in. long, and bend it in the 
center, then bind about 
5 in. of the two parts 
together with a strong 
cord to make a handle. 
The remaining unbound 
part is loosened and 
combed out to form a 
brush. This makes a 
good duster for a shop 
bench.—Contributed by 
Samuel D. Laurie, Hannibal, N. Y. 


EO 


POPULAR MECHANICS 


How to Make a Houseboat 


By H. SIBLEY 


HE houseboat shown is of the 
scow design, 6 ft. wide by 20 ft. 
long, with the cabin extending beyond 
the scow 1 ft. on each side. The scow 
tapers up at the forward 


table. The cooking is done on a two- 


burner blue-flame kerosene stove, and 
the 
with 


sink is provided 
running water 


end and is protected with 
a heavy sheet-iron plate so 
that the craft may be 
snubbed up sandbars 
without danger of spring- 
ing a leak, even though a 
submerged log be struck 
while running at full speed. 

The power plant consists 
of a standard 4-hp. revers- 
ing gasoline engine which 
drives the paddles at their 
most efficient speed, 45 
revolutions per minute 
through a 13-to-1 reduction. Cast- 
iron hubs, into which are inserted cold- 
rolled steel spokes, and wood paddles 
bolted to their ends constitute the pro- 
peller wheels. The cruising speed is 
about 4 miles an hour. 

Two wide bunks, beneath which is 
locker space, provide sleeping accom- 
modations for a crew of four. In the 
kitchen the motor and gearing are 


almost completely con- 
cealed under the work 
STEERING 
PADOLE -WHEEL 
WHEEL } 


ANCHOR 


WINDLASS 


= The Hull of the Houseboat is 
._ — Built on the Scow Type so That 

— o It can be Run in Shallow Water 

without Danger 


suitable for washing dishes, etc. This 
water is drawn from a 30-gal. tank on 
the roof, which is filled by a centrifugal 
pump driven from the engine shaft. 
A modern toilet room is installed, and 
an ice chest on the after deck will hold 
supplies and ice for a week’s cruise. 
An acetylene-gas lighting system is 
installed and is used to light both 
cabins and a-searchlight. A heavy 
anchor of special design is manipulated 
by a windlass on the forward deck. A 
FUEL TANK 


aT 


FORWARD AFTER 
DECK MAIN SALON Ser DECK 


Detail of the Anchor Windlass and Engine Gearing; Also the Deck Plan, Showing the Location of the VD 
and the Arrangement of the Cabins 
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similar device controls the rudder. 
Life rafts, complete with paddles, are 
placed on the roof, and in hot weather 
these are moved to one end and an 
awning erected to make a cool sleep- 
ing place. 


Wood Box with a Refuse-Catching 
Drawer 


The ordinary wood box may be 
greatly improved by adding a drawer 
at the top and one at the bottom, as 


8 


— 


The Wood Receptacle Has a Drawer Bottom for 
Catching the Dirt, Which can be Easily Cleaned 


shown in the sketch. The upper 
drawer is used for storing the flat- 
irons and_ stove-polishing materials, 
and the lower drawer is the bottom of 
the wood box. The dirt and pieces 
falling from the wood remain in the 
drawer, which can be removed and 
cleaned easily—Contributed by Wil- 
liam Jutila, Astoria, Ore. 


Disappearing-Coin Trick 


To make a quarter disappear from 
a glass of water after hearing it drop 
is a very puzzling trick. The articles 
necessary to perform this trick are a 
glass of water, a handkerchief, a quar- 
ter and a piece of clear glass the exact 
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size of a quarter. The glass can be 
cut and ground round on an emery 
wheel, and the edge polished. 

To perform the trick advance with 
the piece of glass hidden between the 
second and third fingers of the left 
hand and holding the quarter in plain 
sight between the thumb and _ first 
finger of the same hand and the hand- 
kerchief in the right hand. Throw the 
handkerchief over the left hand and 
gather up the glass piece in the fold 
of the cloth, allowing the coin to drop 
into the palm of the left hand while 
covered. Remove the left hand and 
hold out the piece of glass with the 
handkerchief drawn tightly around it. 
Anyone can touch the cloth-covered 
glass, but it cannot be distinguished 
from the quarter. While this is being 
shown slip the quarter into a pocket. 
Spread the handkerchief over the glass 
of water and allow the glass disk to 
drop. <A distinct click will be heard 
when it strikes the bottom. Raise the 
handkerchief and nothing will be seen, 
as the glass will not be visible in the 
water.—Contributed by H. 
Carr, Gainesville, Tex. 


Watering Window-Box Flowers 


The window box for flowers can be 
conveniently watered in the following 
manner: Construct a metal box to 
receive the box holding the soil and 
bore enough holes in its bottom to ad- 
mit water to the soil. The inside box 
should be supported about 2 in. above 
the bottom of the metal box. Sponges 
are placed in the bottom to coincide 


with the holes in the soil box. A fill- 
FILLER 
53. | 
SPONGE? “WATER SPACE 


The Soil is Kept Moist by the Water Feeding through 
the Sponges from the Under Side 

ing tube is made at the end. The water 

is poured into the metal box and the 

sponges admit only enough water for 

the plants at all times. 
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Substitute for Rivets in Couches 


The rivets in a couch come loose 
and work out quite often, leaving it 
loose and wobbly. To make rivets fit 
properly by hammering them into 
place is almost impossible and to re- 
pair the couch with stove bolts makes 
an unsightly job. A very good re- 
pair and one that will make a couch 
rigid and strong again is by the use 
of ordinary brass binding posts from 
old dry-battery cells instead of rivets. 
These can be easily placed without 
tools—Contributed by G. H. Clem- 
mons, Storm Lake, lowa. 


A Nonbinding Tool-Chest Slide Tray 


The slide trays of a tool chest, es- 
pecially if they are wider than they 
are deep, are apt to bind. To remedy 
this trouble, I procured four ordinary 
thread spools and inserted them in 


The Spool in Each Corner of the Tray Rolls against 
the Side of the Tool Chest 


openings cut for them in the corners 
of the tray. Holes were bored through 
the corners for pins to hold the 
spools in place.—Contributed by J. V. 
Loeffler, Evansville, Indiana. 


A Brooder 


A very effective brooder can be 
made of an old feather duster hung 
in a box so that the tips of the feathers 
will come close to the bottom. The 
brooder consists of a wood box about 
1 ft. high. The cover is removed and 
a hole cut in the center to receive the 
shank of the duster after cutting its 
handle off. This makes an excellent 
substitute for the feathers of the hen. 
Some finely cut hay, or sand, is placed 
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beneath so as to bring the level up 
sufficiently for the chicks to run among 
the feathers. For ventilation, bore 
some holes in the sides of the box near 


The Feathers of the Duster in the Center of the Box 
ake the Place of Those of a Hen 

the top and cut a small opening for 

an entrance. For convenience in 

cleaning, the cover should be hinged. 

—Contributed by Wm. T. Miller, Ros- 

lindale, Mass. 


How to Make a Fancy Buttonhook 


Procure a piece of 14-in. round steel, 
about 5 in. long, and file one end of it 
square for about one-third of the 
length, so that the diagonal of the 
square part is less than the diameter 
of the rod. Cut about 8 washers each, 
of brass and iron, from material, 14-in. 
thick. Make the hole in the washers 
square to fit the square on the rod. 
The washers can be cut out roughly 
on the outside, but they must be larger 
than the diameter of the rod. Place 
the brass and iron washers alternately 
on the rod, beginning with a brass and 
finishing with an iron washer, which 
latter is held in place by riveting the 
end of the rod on it. 

The washers are then filed round, 
and the remaining end of the rod is 


¢ 


The Different Colors of the Metals When Polished 
and Buffed Give the Hook a Neat Appearance 


tapered. The pointed end is bent into 
a hook. The whole length is then pol- 


ished and buffed —Contributed by H. 
W. Hankin, Trail, Can. 
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Oiler for a Hand-Drill Press 


On stationary hand-power drill 
presses, where both hands are required 
to turn the crank and hold the work, 
some means 
must pro- 
vided for apply- 
ing lubricant to 
the drill, or the 
machine would 
have to be 
stopped from 
time to time to 
apply the oil. A 
very handy ar- 
rangement, for 
pouring the oil on automatically, is to 
make a support of wire to hold an oil- 
can, as shown. This will provide a 
slow and constant dropping of oil on 
the bit—Contributed by Bert Verne, 
San Diego, Cal. 


Bearing for Playground Swings 


To have the playground swing work 
easily and without friction make the 
hangers as 
fame! shown in the 
sketch. The ring 
in the hooks 
produces a slight 
rolling action 
and gives the 
swing a free mo- 
tion. — Contrib- 
uted by Edwin 
J. Bachman, Jr., Fullerton, Pa. 


Die in a Bottle 


The die is made of cork and the 
spots painted white. A small round 
bottle is procured, the die is placed 
in it and the bot- 
tle is filled with 
water. Be sure 
to have enough 
water to prevent 
any air bubbles 
when it is corked 
tightly. The 
cork is then sealed in the bottle. If 
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there is an air bubble, the cork die 
will not work well. 

If the bottle is held bottom up, the 
cork die will spin around and float up 
against the bottom of the bottle where 
the number of spots can be seen. It 
is impossible to manipulate the die to 
turn up any desired spots, this being 
left entirely to chance. A number of 
bottles can be prepared so that any of 
the dice games can be played.—Con- 
tributed by Henry J. Marion, Pontiac, 
Michigan. 


Small Hook for Hanging a Picture 


After an unsuccessful attempt to 
hang a small picture with a common 
pin, I devised the following method: 

After bending about % 

in. of the point on an 

ordinary pin to an angle 

of about 45 deg. and 

bending up the other 

end in the opposite di- 
rection to form a hook, I drove the 
point on a downward slant into the 
wall. It went in easily and did not 
mar the plaster. When making a test 
I found that the hook would readily 
support a weight of several pounds.— 
Contributed by C. P. Smith, E. Rad- 
ford, Va. 


Covering Hinge Wings 


In making fancy boxes where ordi- 
nary hinges are used, a much neater 
job can be done if as much of the 
hinge as pos- 
sible is covered. 
This can be done 
by carefully rais- 
ing a sliver with 
a sharp chisel as 
at A. The wings 
are bent at an angle, as shown at B, 
and are then set in place, as shown at 
C. The sliver is carefully glued back 
in place over the hinge wing, and the 
surface is leveled with sandpaper. 


ie 


CA bit of rubber insulation stripped 
from an electric wire makes an excel- 
lent holder for a scarfpin. 
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Electrical Heating Apparatus for the Home 


By ARTHUR MOORE 


Part IV—An Immersion-Coil Water Heater 


When heat is applied to the outside 
of a container to raise the temperature 
of the liquid within, a large portion of 
the heat is wasted. An electrical im- 
mersion heater, on the other hand, is 
economical for the reason that all heat 
radiated is transmitted directly to the 
fluid. The immersion coil consists of 
some kind of electrically heated ele- 
ment, which may take various forms, 
as conditions demand, so that it can 
be placed in the water or liquid to be 
heated. 

To make such a heater, proceed as 
follows: Make a hollow metal core, 
as shown in Fig. 1, and cut a number 
of notches in both ends so as to pro- 
vide a better circulation of the air 
about the heating element. Apply sev- 
eral layers of thin mica around the 
tube and fasten them with several 
turns of twine or fine wire, until the 
first winding of the heating element 
is in place. Procure 55 ft. of No. 18 
gauge nichrome wire for the heating 
element. If the heater is to be used 
on an alternating-current circuit, it is 
wound noninductively, which may be 
done as follows: Take the length of 


Detail of the Parts for the Construction of an 
Immersion Water Heater 


wire and double it and then start to 
wind the coil with the closed end. The 
wires are placed side by side and the 
distance between them should not ex- 


ceed the diameter of the wire. After 
the first layer is in place, it is covered 
with several layers of thin mica and 
then a second layer of wire wound on 
it. This process is continued until all 
the wire is used, when the ends are 


Two Types of 
Electric Immersion 
Heaters: The First 

is for Water 
and the Second 
for Milk 


) 
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securely fastened. Several layers of 
mica are then placed outside of the 
last layer and held in place with a 
number of turns of small wire. The 
winding should not come nearer the 
ends of the tube forming the core than 
4 in., but the edges of the mica that 
separate the various layers must ex- 
tend to the end of the tube, and nu- 
merous small notches are cut in the 
edges of the mica to provide a better 
circulation of heat within the com- 
pleted element. 

The containing case for the heating 
element is shown in Fig.2. It consists 
of a thin copper tube. Two plugs are 
made from pieces of brass, one like 
that shown at the left, which is brazed 
into the end of the tube, and the other 
similar to that at the right, which 
should be threaded so that it may be 
screwed into the opposite end of the 
copper tube, which is also threaded. 
The portion of the plugs marked A 
is made hexagonal in shape. Next, 
obtain a piece of copper or brass tub- 
ing, with an outside diameter of +; 
in. gnd about 11 in. long. Bend this 
tube into the form shown in Fig. 3, 
and braze the lower or left end into 
the opening of the threaded plug. A 
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handle is made from some hard wood, 
such as maple, similar to the one 
shown in Fig. 4. This handle consists 
of two parts, A and B. The part B 
is fastened to the part A by means of 


OPEN 


TO SOURCE OF ENERGY 
COILS A&B COIL 8 
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Wiring Diagram for Use When a Heater is Made 
for More than One Degree of Heat 


two long wood screws running parallel 
with the axis of the handle. The part 
A is fitted with a small ferrule placed 
on the left end and then fastened to 
the upper or. right end of the piece of 
tubing shown in Fig. 3. 

The device is now ready to be as- 
sembled as follows: Place a_ thin 
washer of asbestos in the bottom of 
the case and then put the heating ele- 
ment in place with the ends of the 
winding toward the open end. Two 
leading-in wires, about No. 14 gauge, 
of asbestos-insulated copper and at 
least 18 in. long, are connected to the 
heating element before it is placed in 
the case, by securely twisting together 
the bare joints of the leading-in wires, 
at one end, each with the exposed por- 
tion of one ter- 
minal, then com- 
pletely covering 
the connection 
with asbestos 
thread, wound in 
both directions. 
Sufficient asbes- 
tos washers are 
now placed on top of the heating ele- 
ment so that when the plug is screwed 
into the case the element will be held 
firmly; the free ends of the leading-in 
wires are shoved through the plug and 
the copper tube, extending several 
inches beyond its upper end. The 
joint between the case and plug should 
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be made water-tight, and it can be 
screwed up very tight by means of 
wrenches placed on the hexagonal por- 
tion of the two plugs. 

Obtain a piece of heavy lamp cord, 
at least 8 ft. long. Put one end through 
the opening in the part of the handle 
marked B, Fig. 4, and tie a knot in it 
very near the end. The ends of the 
leading-in wires are soldered to the 
ends of the conductors of the lamp 
cord and the joints thoroughly insu- 
lated with tape. These joints are then 
shoved down into the large opening in 
the handle, and the part B is fastened 
in place. An ordinary attachment 
plug is fastened to the free end of the 
lamp cord and the coil is complete, as 
shown in Fig. 5. 

This immersion coil is the most com- 
mon form, but there are other forms 
that are exceedingly useful and have 
advantages not possessed by this one. 
In some cases it is desirable to have 
the heat more uniformly distributed 
throughout the substance to be heated, 
as in heating milk, and in such cases 
a coil similar in form to that shown in 
Fig. 6 is more satisfactory. The con- 
taining case for such a coil can be 
made from a piece of soft copper tub- 
ing, while the heating element may be 
made by winding the resistance wire 
around a core of asbestos and then 
covering the bare wire outside with a 
number of layers of asbestos thread 
wrapped in alternate directions. The 
heating element should only fill so 
much of the tube as will always be 
submerged in the liquid to be heated. 
Asbestos-insulated copper wires are 
used to connect the heating element 
with the terminals of the coil. The 
heating element may be drawn into 
the tube before the tube is bent into 
the desired form, and the lower end of 
the tube is then closed. Care should 
be exercised in bending the tube to 
prevent its kinking. A piece of soft- 
pine wood may be used to bend it 
around. The terminal connection de- 
scribed for the large coil will serve 
well also for this heater. 

Often, in using immersion coils, it 
is desirable to have them so arranged 


| 


POPULAR MECHANICS 


that it is possible to obtain more than 
one degree of heat. In such cases the 
winding of the heating element and 
the terminal connections become more 
complicated. The following sugges- 
tions may, however, be sufficient for 
anyone to construct such a coil. For 
example, if wire of half the cross sec- 
tion were used in either of the coils 
and two of these wires were placed in 
parallel, the same results would be ob- 
tained as with the larger wire. If only 
one of these circuits be connected, the 
heat generated would be immediately 
reduced to one-half its previous value, 
and if the two circuits were connected 
in series, the heat generated would be 
reduced to one-fourth of its maximum 
value. Such an arrangement of con- 
nections is shown diagrammatically in 
Fig. 7. The connector for making such 
connections can be constructed similar 
to that used for the heating pad de- 
scribed in a previous part. The sta- 
tionary portion of this connector may 
be mounted in a metal cup, similar to 
that shown in Fig. 8, which may be 
fastened to the end of the copper or 
brass tube. 


Homemade Calipers 


A good pair of calipers can be easily 
and quickly made by anyone in the fol- 
lowing manner: Procure a piece of 
spring wire, about 15 in. long, and bend 
it as shown in the sketch, allowing the 
ends to point inward or outward as the 
style demands. A loop of heavy wire 
is fastened around the center so that it 


The ‘Soring Wire is Bent So That the Points Turn 
In or Out as Desired 


can be slid back and forth along the 
wire. This serves the purpose of an 
adjuster. — Contributed by Stanley 
Radcliffe, Laurel, Md. 
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Starting Garden Plants 


In starting small plants to get them 
hardy and ready to plant in the early 
spring provide separate receptacles of 
paper, then the plant can be set out 


The Paper Cup 

Starts One Plant 

and When Reset 
No Damage 
Results from 
the Change 


= 


without trouble and it will grow as if 
it had never been moved. Procure 
some heavy paper and make the cups 
as shown in the sketch. 

The paper is cut into squares, the 
size depending on the plant, and each 
square is folded on the dotted line 
AB. This forms a triangle of a double 
thickness. The next fold is made on 
the line CD, bringing the point E 
over to F. Then the paper is folded 
over on the line FG, bringing the 
point H over to C. This will leave a 
double-pointed end at J. The parts 
of this point are separated and folded 
down on the sides which form the cup 
as shown. 

These cups are filled with earth and 
set into earth placed in a box. The 
seeds are planted within the cups. 
When it comes time for transplanting, 
the cup with the plant is lifted out and 
set in the garden without damage to 
the plant roots. The paper soon rots 
away and gives no trouble to the grow- 
ing plant. 


Gas Stove for the Dining Table 


The stove is made of one piece of 
No. 6 gauge brass wire and a 6-in. 
length of %-in. gas pipe, A. Drill six 
7g-in. holes in the side of the pipe, 
spacing them evenly. Turn a cap on 
one end of the pipe and fit a hose cock 
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on the other. Start with the ends of 
the wire and make one turn around 
the pipe, then make loops at both sides, 


SHEET METAL 


( 


The Stove Takes the Place of an Electric Stove 
Where There is Only a Gas Supply 


to serve as feet, and shoulders, on 
which to set the bread in making 
toast. From this point, where the 
wires come together, twist them for a 
length of 6 in. They are then spread 
and formed into a circle about 4 in. 
in diameter. The other side, or up- 
right, is made in the same manner as 
making the first part. 

A piece of sheet metal, B, is cut to 
fit the space between the wires, al- 
lowing projections at the upper and 
lower outside edges for bending around 
the upright twisted wires. The entire 
stove can be nickelplated if desired. 
It can be used in the same manner as 
an electric stove and for the same pur- 
poses where a home is supplied only 
with gas——Contributed by E. L. Dou- 
thett, Kansas City, Mo. 


Castings without Patterns 


The sketch: shows a method of mak- 
ing small castings that I have used 
for several years and the castings so 
produced are strong and very durable, 
almost equal to the ordinary casting. 
-The idea may be of considerable value 
to inventors and home mechanics. 

The mold is of plaster of Paris, held 
in a wood frame or box, and all that is 
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required in the way of a pattern is a 
plain block or anything that will pro- 
duce an impression of the general out- 
line of the casting, as shown in the 
sketch. After the impression is made, 
the mold should be dusted thoroughly 
with black lead. The journal bearings 
are then located, holes drilled in the 
hardened plaster and wood pins set, 
as shown. These pins must be of hard 
wood and of a diameter to suit the fin- 
ished size of the bore. Brass tubing 
of a suitable size is cut off to the 
length required and placed on the 
wood pins. These pieces of tubing 
will be the brass bushings in the fin- 
ished castings. Babbitt metal is 
melted and poured into the mold. Be- 
fore pouring the metal it is well to be 
sure that the plaster is thoroughly dry. 

The mold is as shown, and the upper 
side of the metal is at all times ex- 
posed to the air. This makes it neces- 
sary to have all core prints on the 
under side, as this side will be the 
one in view when the casting is fin- 
ished, and the upper side, as the cast- 
ing lies in the mold, will be the inside 
or unexposed side. In case of curved 
work, reinforcing strips of sheet brass 
should be placed in the mold and im- 
bedded in the casting, as shown in the 
sketch by the dotted lines. 

A little practice will enable anyone 
to produce very neat cored castings, 


A Mold Made in Plaster without a Special Pattern 
and Run with a Soft Metal 


and when the brass bushings are fitted 
to size and faced off, and the casting 
painted, a piece will be produced that 
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will compare in finish and general use- 
fulness with anything of the nature 
that could be bought. Do not treat 
the brass tubes with soldering flux un- 
less necessary, for they should be re- 
movable so that they can be replaced 
when worn.—Contributed by J. B. 
Murphy, Plainfield, N. J. 


A Developing-Paper Printer 


Having a rush order for a large 
quantity of post cards, | was compelled 
to adopt some way of making the 
prints quickly. As I was in a place 
where a printer could not be secured 
for several weeks, I set about making 
one, with good results, as shown in 
the illustrations. 

I first secured an ordinary soap box 
and took it apart, being careful to keep 
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Parts for Making the Switch So That It will Operate 
Automatically as the Cover is Moved 


the boards whole, then rebuilt it to 
make a box with ends measuring 12 
in. square, and 14 in. in length. In one 
end I cut a large hole to admit a 60- 
watt tungsten globe, then, taking an- 
other board, I fitted a knob and hinges 
to it and used it for a door. The other 
end of the box was centered and a hole 
bored large enough to admit an ordi- 
nary socket. Another hole was bored, 
4 in. to the right, for another socket. 
A much heavier material was used for 
the lid than for the box, being at least 
4%, in. thick. A _ piece of double- 
strength, clear glass, 8 by 10 in. in size, 
was procured and set in a hole cut in 
the cover so that its upper surface 
would be flush. 

An ordinary single-pole switch was 
secured, as shown in Fig. 1, also a 
small mousetrap, as shown in Fig. 2. 
The front part of the trap was sawed 
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off so that only the spring was utilized. 
The base of the trap was then cut out 
to fit snugly on the base of the switch, 


The Printer may be Set in the Table Top or Used 
Separately, as Desired 

into which two corresponding holes 
were bored for the screws. The next 
thing was to secure several clips, 
which were cut from sheet brass, to 
operate the switch, and a lever to con- 
trol the switch, as shown in Fig. 3. 
The lever is 1 in. wide and 4 in. long, 
having a slot at the bottom, to slip 
easily over the lever handle in the 
switch, and a hole, drilled 1 in. above 
the slot, to admit a nail to keep the 
spring from throwing it out of position. 
The clips for holding the films, or 
c, plates, are shown in Fig. 4. 


Side View of the Printer, 
Showing Parts Assem- 
bled and the Main 
Line Connections 

to the Globes 


After securing a double socket, of 
which there are many types, a few 
yards of lamp cord, a piece of felt, 6 
by 8 in. in size, and two ordinary lamp 
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sockets, I was ready to assemble the 
printer. The switch was then placed 
on a board of the same width, the 
spring of the trap placed on top of it 
and then fastened with screws. This 
board was then cut off the length of 
the inside of the box and fastened. in 
place, with the switch and trap spring 
on top. 

The ruby light A burns all the time, 
acting as a pilot in placing the nega- 
tive. When the cover B is lowered, 
after placing the paper, the felt pad on 
the under side holding it secure, the 
projecting arm C comes in contact 


Transposing Temperature Readings 


It is often necessary for the ama- 
teur scientist to transpose a temper- 
ature reading from the Fahrenheit to 
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The Readings can be Transposed from Fahrenheit to 
or Vice Versa Instantly 
y the Use of This Scale 


the centigrade scale, or vice versa. 
This is easily accomplished by means 
of the diagram without the use of a 


cotter. 
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with the switch lever D and makes the 
connection to the tungsten light E. 
After the proper time for the exposure 
has been given the cover is raised and 
by this action the tungsten light is 
automatically shut off, leaving only the 
red light burning. With a 60-watt 
lamp I secure a print in about 3 sec- 
onds, which is fast enough. Of course, 
by using a larger lamp, the time could 
be reduced to a second or more, accord- 
ing to the size. The time given was 
obtained by experience in using ordi- 
nary brands of papers.—Contributed 
by Harry Marcelle, Honolulu, H. 1. 


formula. The centigrade readings are 
given on the horizontal axis and the 
Fahrenheit readings on the vertical 
axis. The temperature readings are 
the same at minus 40 deg. and from 
that point on the Fahrenheit readings 
equal nine-fifths of the centigrade plus 
32. This reading is instantly seen by 
the scale.—Contributed by James F. 
Boyd, Ann Arbor, Mich. 


Protecting Plans in a Shop 


The magazines I used in the shop, 
for making a few things from plans, 
became so soiled that they were unfit 
for the library. I now keep them 
clean by using a covering made of an 
old picture frame from which the back 
was removed and a plain glass in- 
serted in its place. This is placed over 
the magazine or other plans on the 
bench and keeps them clean, dustless, 
open and flat—Contributed by H. J. 
Blacklidge, San Rafael, Cal. 


Homemade Eyebolts 
Many times one has use for an 
eyebolt when there is none at 
hand. Eyebolts of almost any size 
made of a spring 
Simply 
as shown, and use a nut and washer. 
—Contributed by Chas. G. England, 


can be quickly 

thread the end, 
Washington, Pa. 


POPULAR MECHANICS 


A Weeding Tool 


A handy weeding too] may be made 
of an old case knife—one of the kind 
having a wood handle is the best. Re- 
move the handle sides and heat the 
blade about 1 in. from the end, then 
bend it at right angles as shown at A. 
Ream out the rivet holes in the handle 
large enough to allow screws, about 1 
in. in size, to enter. Procure an old 
broom handle and saw a slot in one 


A Case-Knife Blade Bent and Fastened in a Broom 
Handle Makes an Excellent Weeding Tool 
end deep enough to receive the knife 
shank, and fasten it with screws, as 
shown at B. This makes an excellent 
tool for removing weeds from beds of 
young radish, lettuce and other plants, 
as it is possible to get close to the 
plant stem without injuring it—Con- 
tributed by L. G. Burnand, Lyons, 

Iowa. 


Spray Nozzle Made of Acetylene 


Burner 
An acetylene burner makes a first- 
class spray nozzle, even though the 


lava tips are 
broken off level 
with the metal. 
The burner may 
be secured on a 
short piece of 
pipe, as at A, 
and this inserted 
in a hose, or it 
may be pushed 
into a hose and wound with wire, as 
shown at B. 


A B 


Clamping a Wide Board on a Bench 


Having occasion to cut a groove on 
the surface of a board too wide for the 
vise, I rigged up the arrangement 
shown to hold it. The board was laid 
on the bench with the edge slightly 
projecting, then I nailed a block firmly 
to the bench, close to the edge of the 
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board, and placed a stick in the vise 
as shown. When the vise screw was 


A Block on the Bench and a Stick in the Vise Served 
as Jaws of a Wide Opening 


turned up, the board was gripped sol- 
idly—Contributed by S. H. Bosus- 
ton, Victoria, B. C. 


Feeding Pan for Poultry 


An excellent water or feeding pan 
for small chicks can be made of con- 
crete. Take an old pan and place it 
in an inverted position in a shallow 


An Ordinary Pan Placed in a Shallow Box 

Makes the Form for a Concrete Vessel 
box, as shown in the sketch, then mix 
the concrete and pour it over the pan. 
When the cement sets, turn it over 
and a pan will be had that small chicks 
can climb out of, should they get 
into it. 


Metal Floor Corners 


The hardest part of a room or stair- 
way to clean is the corners, and these 
always collect a good quantity of dirt. 
Instead of re- 
moving the dirt 
each time, a bet- se - 
ter plan is to fix 
the corner as 
shown in the il- 
lustration. A tri- 
angular piece of brass or copper, 2 in. 
on each side, is fastened into the cor- 
ner with one nail through the center. 
These metal pieces are especially de- 
sirable in public buildings.—Contrib- 
uted by Abner B. Shaw, N. Dart- 
mouth, Mass. 
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INTERESTING NEW PATENTS 


DRIP-PAN ALARM FOR ICE BOX (Fig. 1) 
—This device, which is easily attached to the side 
of any ordinary pan, has an alarm-bell which is set 
ringing whenever the drip pan under the ice box 
or refrigerator needs emptying. It is provided with 
an arm, to one end of which a float is loosely at- 
tached. When the float is raised to the top of the 
pan by the water, the opposite end of the arm is 
pressed against a spring button and the depression 
of the button starts the bell ringing. 


COMBINED MATCH HOLDER AND GAS- 
VALVE TURNER (Fig. 2)—This implement is 
designed for convenience in lighting gas jets that 
are placed too high to be within easy reach. 1e 
wire loop at the angle is shaped in such a way as 
to make a fork for turning the valve, while the 
outer end is twisted to form a socket for holding 
the lighted match. 


BULLET THAT FLASHES WHEN IT 
STRIKES (Fig. 3)—The nose of the bullet has a 
cavity with an opening through the point. When 
the bullet strikes, this composition is fired by the 
impact and produces a momentary illumination. It 
is designed particularly for use in target shooting. 


TELEPHONE APPARATUS FOR AIRMEN 
(Fig. 4)—On account of the noise of the engines, 
communication between pilot and passenger in an 
aeroplane is difficult without the use of a telephone. 
This apparatus keeps both the transmitter and re- 
ceiver in position for use at all times. A shield 
that concentrates the sound is fitted over the mouth 
and nose of the wearer. This is provided with a 
breathing vent in which is a sound-muffling device? 


A NOVEL GARDENING IMPLEMENT (Fig. 
5; British patent to a Frenchman)—This device, 
which carries a small plow or other cultivating im- 
plement, is designed to be dragged over the ground, 
the operator walking backward as he uses it. A 
chain attached to the frame is provided with a snap 
hook by which it is fastened to the operator’s belt. 


VAPOR CABINET FOR BATHTUB (Fig. 6) 
—The main feature of this apparatus is a canopy 
that can be fitted closely over a bathtub and used 
in taking a vapor bath. The eanopy is supported 
by a steel rack which is attached to the edges of 
the tub and which also carries a seat and foot 
rest for the convenience of the bather. The ap- 
paratus is made with the idea of being quickly and 
easily set up and taken down. 


TIDE-POWER MACHINE (Fig. 7)—This ap- 
paratus is an attempt to utilize the rise and fall 
of the bes for obtaining and storing power. At 
one end of the walking beam is a float that rises 
and falls with the tide, while at the other end is a 
mechanism by which weights are lifted by the 
movement of the walking beam. The weight, which 
may be water, is stored in a receptacle at the high 
level and may be used intermittently as desired. 


LICENSE-TAG CARRIER FOR AUTOMO.- 
BILE (Fig. 8)—By means of the ball-and-socket 
joint the plate on which the tag is carried may be 
swung to any position required and scoured in 
that position with the setscrews, as shown. The 
tag is fastened to the plate by setscrews and is 
easily attached or removed. 


EGG-CLEANING MACHINE (Fig. 9)—The 
machine is provided with a rotating shaft on the 
end of which is a cup-shaped cavity lined with 
heavy bristles, the shaft being inclined to the hori- 
zontal so that the end will be partly submerged in 
the water-filled basin. The eggs are cleaned by 
re on? aa against the bristles while the machine is 
turne 


FRUIT PICKER (Fig. 10)—This device con- 
sists of a wire basket carried at the end of a pole, 
with a stripping hook so placed that as the fruit is 
stripped from the tree it will fall into the basket. 
The basket is pivoted at the ends and is free to 
swing in a level position. The hook is rigidly 
fixed to the end of the pole. 
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A NOVEL FIRE ESCAPE (Fig. 11)—One end 
of the rope is attached to a point near the top of 
the building and the other is anchored to the 
ground at a point some distance from the wall, so 
that a person in escaping slides down and away 
from the building. In using, a special hand grip 
is snapped around the rope, and the descent is 
limited to a safe speed by friction. In grasping 
the grip, the hands are placed through wrist sheaves 
which hold the wrists firmly in case the escaping 
person is unable to hold to the grip. 


CYLINDRICAL TRUNK (Fig. 12)—The in- 
terior of this novel trunk is divided by a partition 
running crosswise with reference to the curved 
side. On one side of the partition is a space closed 
by a door, while on the other side is a drawer. 
The door is locked from the outside and the drawer 
is locked by a bolt which can only be reached when 
the door is open. 


EMERGENCY BRAKE FOR SHIP (Fig. 13) 

—aA series of vertical plates are pivoted to the side 
of the forward part of the ship below the water 
line, so that when extended they engage the water 
and act as an emergency brake. When not in use 
they are held flat. against the side of the ship, the 
forward part of each plate overlapping the pivot. of 
the plate ahead. When released the plates swing 
outward under the impact of the water. 


BED CANOPY (Fig. 14)—This novel apparatus 
is apparently designed for holding the bed clothes 
away from contact with the occupant of the bed. 
It consists of a frame made up of wire loops and 
is easily attached to the side of the bed. The end 
of the frame is made to telescope. 


GUN THAT CAN BE PROJECTED 
THROUGH BREASTWORK (Fig. 15)—The pur- 
pose of this device is evidently to enable a soldier 
to stick his rifle through an embankment and fire 
at the enemy without exposing his own head. A 
sighting tube is attached along the top of the gun 
barrel, and the front and rear sights project 
through openings into this tube. In using, the 
muzzle of the gun and the front of the tube are 
closed with plugs that are rigidly connected to- 
gether, and the barrel is thrust through the em- 
bankment. The plugs are then forced out by a rod 
pushed through the sighting tube. 


COMBINED CHAIR AND STEPLADDER 
(Fig. 16)—The back of the chair consists of two 
sections connected by hinges and held in pee by 
pins that fit into openings in the edge of the chair 
seat. When it is to be converted into a stepladder 
the back is lifted out and turned with the hinge 
upward, and pins carried on the end slats are in- 
serted *n the openings in the chair seat, the slats 
then becoming the rungs of the ladder. The end 
slats are capable of being rotated so that the pins 
fit securely into the openings. 


TOY MAGAZINE GUN (Fig. 17)—In this toy 
the projectiles are fed into the barrel from the 
magazine automatically and are thrown _from the 
gun by the action of a helical spring. The gun is 
operated by a continuous turning of the crank, 
which alternately winds up and releases the spring. 


SELF-SKIMMING MILK PAN (Fig. 18)—-’ 


The inlet to the spout is at the bottom of the pan, 
and the milk may be drawn off, leaving the cream 
in the pan. The outer end of the spout is pro- 
vided with a screw cap for closing. 


SCREW HOLDER (Fig. 19)—This device is 
made of a single piece of flat metal, is shaped to 
grip the sides of the screwdriver, and is provided 
with a slotted opening through which the driving 
edge projects. he screw is held by two jaws as 
shown, which are easily sprung apart after the 
screw is driven. 


SELF-HEATING DINNER PAIL (Fig. 20)— 
A lamp fixed in the base has its burner projecting 
into a cross flue placed immediately below the main 
portion of the pail. The gases escape through 
openings into vertical flues on the outside of the 
pail. 
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A SMALL AND INEXPENSIVE COUNTRY HOUSE 


Small Country House Planned by the Department of Agriculture 


HIS four-room country house is one of a series designed by the experts of the United States 
Department of Agriculture for the use of tenants and farm owners having small families, 
and in pose ee | it, every detail has been studied with the idea of providing a house low in 
cost and so arranged as to give a maximum of convenience and comfort for the money expended. 
The cost of the house complete is estimated at from $800 to $1,000, where the location is one 
convenient to reasonable markets for building materials. Although small and inexpensive, the 
structure has good lines and pleasing proportions. 
The house is of frame construction and is a simple, four-cornered structure without any 
rojections except the cornice, which overhangs and protects the walls and window openings. 
_ order to save space, only one outside door is provided, this being the entrance to the screened 
front porch. The kitchen and the living room are adjacent to the porch so that this entrance 
serves both as front and back door. The two bedrooms are at the rear of the house. The 
front of the house overlooks the driveway and the farm buildings beyond, while a simple and 
inexpensive pergola separates the front yard from the back yard. A number of labor-saving 
conveniences are included in the design. Through a short = close to the stove, ashes are 
dropped into an ash bin, poet under the concrete floor and large enough to hold a Dlg 
accumulation of ashes. The kitchen-table top is supported on a fuel box which is filled from 
the outside and provides space for fuel to last several days, while sweepings may be dropped 
directly into the ash bin through a trapdoor placed in the floor. 
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the | Fifteen hundred and sixty-eight Burlington Watches were 
Number of Burlingtons Aboard § aboard the U.S. Battleships clustered about Vera Cruz and Tampico. 
Arkansas - 41. New Hampshire 142 Burlingtons were in the first launches which touched the Vera Cruz 
paester beach. A wonderful testimonial to a master watch. Write today 
innenota a 170 Ran Francisco ‘ for New Burlington Book and handsome art plate in colors of war fleet. 
North Dakota 102 Charleston it ° 

New Jersey 46 «Prairie - 1 
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Jelaware - 83 Trippe . - 13 

Mississippi - 82 Ammen - 12 Special Offer 


The Burlington now sent direct to you on approval. You risk 
absolutely nothing. Keep the watch either for cash or on our low monthly 
terms of only $2.50 or return to us after inspection. You get 
the very rock-bottom price, the same price that even the 
wholesale jeweler must pay. Your choice of many new ? 

cases—Inlay Enamel, Block and Ribbon Monograms, ~ Burlington Watch Co. 
» Lodge Designs. The finest and highest grade 19 < 19th Street and Marshall Bld 
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“FLAT-GRAIN” CYPRESS for SUGI WORK 


is preferred over the ‘‘curly’’ grain by many people of high artistic judgment because it 

isso much simpler in effect. It undoubtedly is 
true that the super-convolute grain of the 
rarer examples of ‘‘curly” Cypress renders it 
wise to use it sparingly and only as the 
centers of panels or for small hand-made re- 
ceptacles; it is so richly ornate as to tire the 
eye if shown in large areas. The “‘flat grain” 
as shown at the left, is a splendid relief when 
used in conjunction, and is in first demand by 
those amateur craftsmen who do the most 
‘*Sugi-ing’’ either for gifts or for their own 
homes. VOL. 26 of the famous Cypress 
Pocket Library tells all about the Sugi (Japan- 
ese Driftwood) effect which you can produce 
by simply scorching and brushing “‘a little 
piece of board,’’ tells why it is successful only 
on Wood Eternal,’ and gives full 
directions and list of ideas of what to make. 


VOL. 26 (FREE) Contarns 64 Paces, IncLupING 2 LARGE INSERTS IN INDIA Tint 
Set our “ALL-AROUND HELPS DEPARTMENT” help YOU. Our entire resources are at your service with Reliable Counsel 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 

1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA. 
INSIST ON CYPRESS AT YOUR LOCAL DEALER’S. IF HE HASN'T IT, LET US KNOW IMMEDIATELY 


FLAT-GRAIN” 


YPRESS 

SUNNY E TRELLIS Book 

is the next delightful and stimulating item on your summer program. Full of original 
designs by prominent architects for CYPRESS TRELLISES, ARBORS, ARTISTIC 
**HOODS’’ for doorsand windows, etc.,—all different and all good. Something for any 


spot or cranny that needs beautifying. Also points on what grows best, etc. Also why 
you’ll use CYPRESS, ‘‘The Wood Eternal’’—(of course). Send today. Ask for VOL. 28. 


Let our “ALL-ROUND HELPS DEPARTMENT” help YOU. Our entire resources are freely at your service, 


SOUTHERN CYPRESS MANUFACTURERS’ ASSN. 


1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA. 
GET CYPRESS OF YOUR LOCAL DEALER. IF HE HASN'T IT, LET US KNOW IMMEDIATELY. 
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BOUT seven million years ago, 
more or less, a stupid, slow- 
moving lizard known to science 

as brontosaurus roamed the earth. He 
stood thirty feet high on his hind feet 
and was seventy feet long. He weighed 
over thirtytons. Ashe lumbered along, 
each of his ponderous feet left a track that occupied one 
square yard. No one knows why he became extinct. 
Perhaps the earth shrugged her shoulders one day, as 
it were; in other words, a cataclysm occurred. Dry land 
became water and oceans became dry land. Brontos- 
aurus could not adapt himself to the change. Nature 
scrapped him. 


6v 


“Not the name 
of a thing 
but the mark 

of a Service.” 


This process of scrapping is what Darwin meant by 
‘‘evolution,’’ ‘‘natural selection,’’ and the ‘‘survival 
of the fittest.’” It is a process that finds its counterpart 
in the scrap heap of human industry. There are me- 
chanical fossils as well as fossil lizards. Look in the 
scrap heap of any industry and you will find them. 
The bigger that scrap heap is, the more marked has 
been the evolution which it represents, the more perfect 
is the product of the industry. If an industry has no 
scrap heap it is standing still; it is not evolving. 


Next to agriculture and architecture the oldest of 
human industries is the art of lighting. Hence the scrap 
heap of light producers ought to be large. And it is. 
Think of the hairy, low-browed savage who rubbed 
two sticks together, built a fire and thus 
made the first artificial light thousands 
and thousands of years ago. Then think 
of the incandescent electric lamp. What 
an evolution! What a scrap heap has 
been piled up of beacons, rush lights, 
candles and oil lamps, each with a little 
subsidiary scrap heap of its own repre- 
senting the evolution of its particular 
type of light-producer! 


When the incandescent electric lamp 
was invented the height of the scrap heap 
was more than doubled. In a few years lamps which 
represented the illuminating methods of centuries were 
discarded. And the end is not yet. The height of the 
scrap heap is growing more rapidly than ever. 


All the science of our time is epitomized in the in- 
candescent lamp of today—the MAZDA lamp. If you 
knew its history you would know the history of mod- 


~ MAZDA Service 


Brontosaurus roamed the earth seven million 
years a He could not adapt himself to 
chenged Nature scrapped him, 


Heap 


Talks about MAZDA No. 4 


One of the cases in the William J. Hammer 

Historical Collection in New York, which 

exhibits the hundreds of lamps which were 

sera) before MAZDA Service gave us 
AZDA lamp of today. 


ern science. Study its scrap heap and you learn how 
far the art of lighting has evolved, even in your own 
time. 


At the very bottom of the heap you will find a lamp 
with a strip of graphite in a poor vacuum. Farther up 
are hundreds of lamps with platinum filaments; still 
farther up lamps with filaments composed of the oxides 
of zirconium and titanium, and very near the present 
top, lamps with filaments of carbon, osmium, silicon 
compounds and tantalum. Then come many types of 
the metal filament lamp, including types of tungsten 
lamps. 


All of them are as extinct as brontosaurus. 


Let it not be supposed that the lamps of today marked 
MAZDA are the last word in incandescent electric 
lighting. Some day there will be other lamps, more 
efhcient but still marked MAZDA. 


They will be so marked because they evolved from 
the same unceasing systematic study and selection that 
gave us the MAZDA of today—a study and selection 
centered in the Research Laboratories of the General 
Electric Company at Schenectady and supplemented 
by learning from the leading experimental lamp labora- 
tories of the world what progress they have made in 
the same direction. 


The results thus obtained are communicated to the 
General Electric Company’s manufacturing centers at 
Cleveland and Harrison, and also to 
the other lamp manufacturing com- 
panies entitled to receive them. This 
scientific investigation and the com- 
munication of the results obtained con- 
stituteMAZDA Service. All the lamps 
made by the companies in accordance 
with this service are marked MAZDA. 

A lamp marked MAZDA is always 
the product of a scientific evolution; 
whether you buy it today, tomorrow, or 
at any future time, it is selected from 
types devised after months and even 
years of research; it is the one that has 
survived all tests, because it has been 


Comparing the 
spectra of two lights. 


means the making of 
many such compar- 
isons, tests, experi- 
ments and selections 
in order constantly to 


poh om lamps. Proved the fittest; it is a lamp that 
The aim is that represents the latest commercial ad- 
MAZ allal- yance in illumination of its time. 

ways be the mark of 

thefurthest advance in Generac Evectric Company 
in lighting. 
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8 POPULAR MECHANICS ADVERTISING SECTION 


We Assist Sta- 
dents Getting 
Actaal Driving 
Experience 


WOULD YOU GIVE 


2 DAYS’ PAY 
FOR A 
GOOD JOB IN THE 


AUTO TRADE? 


THEN READ CAREFULL 


$50 would not buy my course. 
After I got through Book 4 of 
instructions 13 and 14, 15 and 16, I 
had a job grinding valves. I did the 
job in four hours. Next day I put on 
four piston rings, which took six hours. 

These two jobs paid for my Course. 
am now overhauling an engine for a party. 
Iam not afraid to tackle any job now. If I 
get stuck I am sure I can find the remedy in 
the instructions. I knew nothing at all aboutan 
auto before, and I want to thank you for helping 
me.—Henry G. Ehredt, 523 E. 8th Ave., Homestead, Pa. 


If we prove to you that we have 
gstarted hundreds of others into the 
repair business and as chauffeurs — 
who had no previous experience and 
who knew no more about an auto than you do 
right now — you must admit we can do the same 
5 for you. Write me today—now—and let me prove it. 
E. Dwyer, 31 N. Willow St., Montclair, N. J., 19 years old, receives 
$25 a week and board. 

_ , Harry J. Herbin, Jamestown, Kans., was a farmer, but has doubled 

abies income repairing and selling autos. 


sional chauffeur and more than doubled his 
Donald Stewart, Oakland City, Ind., became a chauffeur at $25 a week. 


W. R. McClelland, Astoria, Il!., was an auto driver. Became profes- 
salary. 

H. M. Fewins and S. T. Slayback, both graduates, are now running a 

Garage and Repair Shop at W 


bine, lowa. 
And we could continue until we had filled this and several more pages. 


"i | Our book 

menials, 

showin 


photos 
students 


and their 
shops — 
free. 


All the Result of the Dyke System 


We can thoroughly train you. Open a repair shop or 

Edrive a car and make many times more than you are 

making now. Don’t forget, we help you get your start 
with our Employment Plan, if you want it. 


DYKE’S NEW IDEA OF TEACHING 
BY MAIL WITH WORKING MODELS 


wis something new. We use rea/ working models—not just 
stone, but Ave. On these models you get actual practi Bee 
“ithe actual operation and learn more than you could from 
the auto iteelf—it’s easy and quick. You don’t have to study 
shard with this system —w- ‘each through the eye—a new idea. 
We are the originators of the system of teaching by mail with 
models. We also use charts—268 of them and a 16 page 
= manikin. Our 40 instructions and Repairman’s Instructions 
Pare simplicity itself —simple as A B C, 


our Employment Plan for Students 


This represents years of work to provide sométhing that 
no other school had, namely, a way for the graduate to get 
acquainted with auto and garage owners, to prove his ability 
and to immediately secure profitable employment. 

oa Mr. Dyke has been identified as a pioneer inventor, 

we sppply man, etc., with the auto industry since its beginning. 
He originated the first auto supply co. and published the 

q@tirst book on autos in America. No other man with such 
experience is to-day teaching others. And all the experience 

ond inside information of the auto business he has thus 
gained, is embodied in this Employment Plan. 


WRITE TO-DAY for Details of 
= Employment Plan and THIS FREE BOOK 


It is instructive and interesting— does not cost 
you a cent and places you under no obligations 
whatever—You need it for your own sake, not mine. 
Don’t wait—there’s no profit in waiting—WRITE 
a NOW and learn how you can obtain all this 
training for only $15, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 
Box 189, Roe Bldg. ST. LOUIS, MO. 
NOTE — Beware of Imitators — Deal with the Originator 


Please Mention Popular Mechanics 


9,059-Word 
Business Book Free 


Simply send us a postal and ask for our free illustrated 9,050- 
word Business Booklet which tells how priceless Business 
Experience, squeezed from the lives of 112 big, broad, brainy 

usiness men, may be made yours—yours to boost your 

, to increase your profits, This free deals with 


How to stop cost leaks 
How to train and handle 
to get and hold a position 

—How to advertise a business 
—How to devise office methods 
Sending for this free book binds you to nothing, involves you in no obiiga- 
Gon ; yet it may be the means o/starting you on a broadercareer, Surely you 
@ill not deny yourself this privilege, when it involves only the risk of < 
postal—a penny! Simply say “*Send on your 9,059-word Booklet’. Send to 
SYSTEM, Dept. 81-6 Wabash and Madison Sts., Chicago 


[DO YOUR OWN| 


Soldering 


—and Save Money 


for cloth bound Book “ Sim- 
Send 55¢€ ple Soldering ’’-- and learn 
how to join metals, both hard and soft. 


co — Soldering. The Uniting of 
Metals. Soft Soldering. The Flux. Hard 
Soldering or Brazin Soft Soldering. Heating the Work. 
Flux for Soldering, Ete. Methods of Holding Work. Wiring 
Work. Silver Solder. Soldering Copper, Etc. Cleaning Up Work. 
Polishing. Scraping Down. Honing, Etc. Standard Apparatus. 
The Blow-Pipe. Foot Bellows, Etc. Home Made Apparatus 


SPON & CHAMBERLAIN 
123 P.M. Liberty St. NEW YORK 


How TO DEVELOP 
VITALITY, ENERGY, ENDURANCE. 
NERVE STRENGTH, MUSCULAR STRENGTH 

PERFECT PHYSIQUE ? 


My FREE BOOKS, “ The *‘Whys’ of Exercise” 
and “The First and Last Law of Physical 
Culture,” tell you, if you are weak or underdevel- 
oped, how to grow strong; if strong, how to grow 
stronger. They explain how to develop lungs and 
muscle, the strong heart and vigorous digestion—in 
short, how to improve health and strength internally 
as well as externally. Send TO-DAY—NOW-—for 
these FREE BOOKS. Enclose 4c in stamps to 
cover postage. 


PROF. H. W. TITUS, sevare, New York City 
HERE YOU ARE, BOYS 


Grandpa. Everyone will notice it on the lapel of 
your coat and try to get a closer look atit. All you 
have to do is press the bulb.— Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet, Great- 
es’ joke out. Order one today and fool your 
friends. Price 15c.. Foxy Grandpa and Hooligan 
both for 25c. 5 for 50c or 1 doz. for $1.00. A beau 
tiful fountain pen free with every $1.00 order. 


AMERICAN SUPPLY CO., 918 inion St., St. Paul, Minn. 


A medallion 


The Library of Original Sources 
gives inside, rock-bottom facts on every subject. 10 magnificent 
vols. Great bargain. Smal! monthly payments. Send for information. 
UNIVERSITY RESEARCH Dept. G, MILWAUKEE, Wis. 


A 46-page free booklet of sample 

me pages from Ridpath’s History 

of the World will be mailed to all who send 
us their name and address. A postal card will do. 
WESTERN NEWSPAPER ASSOCIATION, CHICAGO 
200 Kinds Iron, Wood, 

Wire & Steel Puzzles 


Catalog and sample 10e—8 leaders for 25 


WESTERN PUZZLE WORKS 
St. Paul, Minn. 


to manage a business 
How to sell goods 
«How to get money by mall 
How to buy at rock-bottom 
to collect money 
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HAWKINS L/BRARY OF 


ELECTRICITY 


In 6 Leather ¢] Pocket Books 
Pri Volume 

Here is a set of books I no man in the ELEC- 
TRICAL FIELD should do without. This is the 
ELECTRICAL AGE in which we live; ELEC- 
TRICITY now controls more trades, directs more 
men, offers more opportunities thanany other power 
that man has yet discovered. Do you wish to know 
the underlying principles of MODERN ELEC- 
TRICAL PRACTICE 

If so, HAWKINS ELECTRICAL GUIDES will give 
you the information. In reality they ave a school 
within themselves, containing a complete study 
course with QU EST IONS, ANSWERS AND 
ILLUSTRATIONS, written in plain everyday 
language so that a practic al man can understand the 


“HOW, WHEN AND WHY” OF ELECTRICITY. 


JUST WHAT NEED” 


Read over the titles shownon the back of each volume, 
and note the scope of each book. They are handsomel 
bound in flexible black leather with gold edges and will 
readily go in Se peer. THEY ARE NOT ONLY 


THE BEST, BUT THE CHEAPEST WORKS PUB- 
LISHED ON ELECTRICITY 

Each book is complete in itself and will be supplied 
$1.00 per copy, but we believe that the complete set is 
the best bargain. 

The books can speak for themselves and a careful 
examination, page by page, and illustration by illustra- 
tion, will convince you of their big value. 

If you will fill = ¢ the following coupon giving all the 
information rec WE WILL SUBMIT THE SIX 
FOR EX! EXAMINATION ON CONDITIONS 


OFFER 
THEO. AUDEL & C0., 72 Sth Ave., NEW YORK 


Please submit me for examination HAWKINS ELECTRICAL 
GUIDES (Price $1 each.) 


Ship at once, prepaid the 6 numbers; if satisfactory I 
agree to send you $1 within seven days and to further 
mail you $1 each month until paid. June, "14, Pop. Mech. 
Occupation... 

Business Address. 


Residence 
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Benefits 
Navy Training 


KK bee training which the Navy has ceaselessly con- 

ducted for years past has had its effect. The 
American people now realize why an efficient naval 
force is maintained. 


@ To produce an efficient Navy it is necessary to train its 
individual members. This training is going on constantly. 
The instruction which a recruit receives in the Navy fits him 
not merely for the duties of a man-o’-warsman, but makes 
him more useful in civil life. He will be taught habits of 
regularity and alertness. He will benefit by the outdoor 
drills, the healthy sports and the wholesome food. He will 
be paid regularly, and advanced as he deserves it. And if a 
man has the necessary aptitude there is an opportunity for 
him to learn a trade. 


@ Young men over 17 of good habits and sound physical 
condition are requested to investigate the Navy’s offer NOW. 
Only American citizens can be accepted. Age limit 25 years, 
except for men who are skilled in some trade which can be 
used on board ship. Apprentice seamen are assigned to a 
course of instruction at a training station before going to sea. 


Do not neglect this opportunity. Apply 
at the nearest Navy Recruiting Station, 
or write for booklet and full instructions. 


ADDRESS 


BUREAU OF NAVIGATION 


Box 69, Navy Department WASHINGTON, D. C. 
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They 


These two men like thousands of others, 


started side by side at desks in a row —egual. 
One stood still. Today he’s just a little older, a little more 
discouraged — but right where he started. 


The other, with just the same opportunity, has grown to a position of com- 
mand and big pay. 


The only difference is training, 


Every one of the men who worked at his side had 
exactly the same opportunity; just as much 


a INTERNATIONAL CORRESPONDENCE SCHOOLS 


spare time; just as much natural ability. a Box 872-P, Scranton, Pa. 
7 7 Pi tai ithout furth bligation on my part, how I 
But he had the pluck fo start and determination can quelle to the 


to win. position, trade, or profession betore which I have marked X. 


Go where you will, you will find thousands of 
such men who have risen from the ranks to posi- 
tions as Superintendents, Managers, Engineers, 
Contractors, Owners, solely through the help of 
the International Correspondence Schools. 

It is just the same with you. You too can 
increase your earning power just as fast and 
just as far as you have the courage to. 


It makes no difference what you are doing; how ocean Colenmnenep 
old you are or where you live. 
For the International Correspondence Schools y 
will bring right into your own home all the help 1 seen 
you need to trainin a little spare time for what- 
ever position you mark on the attached coupon. St.and No... : 
Take the first step today! 

Mail the Coupon! Now! . 

Present Occupation 


Electrical Engineering 
Electric Lighting 
Electric Railways .- 
Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 

Tel. and Tel. Engineer 
Surveyor 

Civil Eagineer 


Mechanical F.ngineer 
Mechanica! Draftsman 
R. R. Construction 
Concrete Construction 
Architect 

Contracting and Build’ 
Architectural Draftsman 
General Illustrating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams. 
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THE OLD RELIABLE SCHOOL 
We have successful graduates in 
nearly every State in the Union. 


for the students to work on. We also have the 


In addition to getting actual garage and repa 


twelve motors in this depart ment. 
scraping bearings, etc. 


compare them wit 


Come to Detroit 


THE AUTOMOBILE CENTER 
to learn the automobile business 


Sixty-seven out of every one hundred autos in the country are made in 
Detroit’s forty-four automobile factories. There are greater and better 
opportunities in Detroit than in any other city in the United States. Detroit’s 
prestige is universal. Detroit's products are known the world over. 

Automobile men from Detroit are in great demand everywhere. To 
anyone looking for a position or to anyone starting a garage and repair 
shop, the very fact that he has learned the business in 5 
mobile Center,” 
in Detroit gives you prestige in the automobile field. 

This School is equipped to give you unlimited, practical instruction in 
construction, repairing and driving of standard makes of cars. Our course 
also includes thorough instruction on 


ALL LEADING TYPES OF ELECTRIC SELF-STARTERS 


such as the Gray & Davis, Delco, Westinghouse, Ward Leonard, Deaco, Jesco, U.S. L., Adams-Westlake, Entz, Aplco, etc. 
We actually have a DELCO ignition, lighting ond, and apatios system and a Gray & Davis ess IN OPERATION ON A MOTOR 
din ACTUAL OPERATIO 
our students ACTUAL PRACTICAL experience in ot repairing and maintaining these systems. 
irshop experience in overhauling and repairing al! kinds of cars, our students 
ACTUALLY BUILD NEW OARS rig rig t from start to finish, getting regular factory experience in assemblin 
road-testing, etc. We have just purchased Seven New Motors or rather the parts for seven motors. Our students get actu 
practical experience in assembling these motors from start to finish after which they are put on the block test. 
added two new Six Cylinder Lozier motors, one equipped with 
Our Block Test Dept. Gray & Davis Lighting and Starting System. We now have 
Here we give our stude its ac tual, practical experience in 
timing motors, adjusting carburetors and magnetos, in adjusting tapets, grinding valves, 
ur course covers the automobile t :oroughly. 
While welling to us, we would ask that you kindly vrite to several other schools and 
ours. Write for our monthly paper, the “Aute School News.”’ itis free. 
It contains interesting information in regard to the automobile industry and tells you why 
you should come to Detroit, the automobile center, to learn the automobile business. 


Seacr Michigan State Automobile School 


THE OLD RELIABLE SCHOOL 
11-13-15-17 Selden Ave., Cor. Woodward, DETROIT, MICH. 


Leonar 


etroit, the ““Auto- 
is worth money tohim. A Diploma from an auto school 


and expect others any day. We give 


block-testing, 


Our Guarantee 


We guarantee to qualify you for 
@ position as chauffeur, repair- 
man, tester, salesman or demon- 
strator in a short time, or we will 
refund your money. 


And don’t forget, we 
furnish positions, too 


On account of being in the auto 
center, we can furnish itions 
tbat cannot be obtained elsewhere 


YOU — GET A GOVERNMENT JOB 
Thousands of Appointments Coming 


No* - pt without pay, because of strikes, financial flurries or the 
~pemee some petty boss. If you want send 
for our schedule locations dates of the 
coming examinations. lay means ay loss of just 
so much — in p yourself 
examination 


We Will Prepare 25 Candidates Free — 
Coupon Below 
FRANKLIN INSTITUTE 
(The pathway to plenty) 
Dept. H 106, Rochester, N. Y. 
The coupon, filled out as directed, entitles the sender - 
free specimen questions; a free copy of our 
jst oO Positions avai t ation’ Free 
Coaching for the examination bere. 


COUPON 


..Ry. Mail Clerk [$900 to $1800) ....Ste: her ($800 
““Customs Pos. [$800 to 


Rural Mail Car’r [$500 to $1100)" ($700 t 

O. Carrier 200) ....Clerk in the Depts. a 
er Was to 

. Bookkeeper in Govt. 


LEARN DRAFTING. 


NE of the most practical 

subjects of study today; an 
essential in most lines of engin- 
eering; indispensable in many 
occupations and often the se- 
cret of successfuladvancement; 
of no less importance to the 
farmer than the mechanic. 
There is bound to come a time 
when you will feel the need of 
the ability to “lay out” some- 
thing in accordance with the 
rules and conventions used in 
the drafting profession. 


Individual Study 


may be successfully engaged 
in with the aid of our new 
enlarged edition of the book 


A Practical Course in 
Mechanical Drawing 


By WM. F. WILLARD 
(For several years instructor in Mechanical Drawing at 
Armour Institute of Technology. Chicago) 


160 PAGES — SIZE 5x7— 157 DRAWINGS — CLOTH COVER 


Price 50 Cents, Postpaid 


There has been a real need for a book of this kind, as it 
clinches each problem in the mind of the student by 
giving the practical application of that problem to every 
day practice in some phase of the world’s work. It meets 
every modern requirement and is in advance of any other 
work on the subject. Excellent for use in shop classes, 
trade or high schools. A complete detailed description 
of the contents of this book sent free upon request. 


Order of your Book Dealer or direct from the publishers 


POPULAR MECHANICS BOOK DEPT. 
6 N. Michigan Ave., CHICAGO 


YOUNG 
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JOHNS MANVILLE Roofing Service has overcome all 
trouble factors known to all types of city or country roofs. 


This service, too, goes further than perfection of roofing materials or guarantee. Its develop- 
ment during fifty years has evolved an organization of over fifty principal Service Branches 
throughout the country. So that dealers and consumers everywhcre have at all times the benefits 
of a complete Johns-Manville establishment nearby, maintaining a policy of quick service and close 
and satisfactory business relationship. 


ASBESTOS ROOFING 


“ The Roll of Honor” 


HIS material easily takes the foremost place in the evolution of roof cover- 
ings. It gives a roof of imperishable rock at a little more than the cost of 
the cheapest most perishable roofing. Its body is a fabric 
of long-fibred asbestos bound with another mineral sub- 
stance—genuine Trinidad Lake Asphalt—forming a pli- 
able stone sheet. It is watertight, will not crack or split 
in winter, or run, shove, dry or drip in the hottest 
weather. Requires no paint, gravel, or slag. Sparks, cin- 
ders or flying embers cannot even scorch it. When a fire 
securs inside a building, J-M ASBESTOS ROOFING 
prevents the flames from spreading to adjacent struc- Lends an added charm 
tures. Laid with J-M CLEATS, it is a roofing at once {f, ‘he, @PPearance 
attractive and distinct. The Cleats hold edges in a vise- _ plied, and prolongs the 
like grip, eliminating the possibility of leaks. life of the roofing. 


ley provide the J-M features of roof safety and service and at the same time 
meet the decorative demands of residential architecture, J-M Asbestos 
Shingles were evolved. The material is pure Asbestos Fibre and Portland 
Cement, molded under hydraulic pressure into a homogeneous mass. No layers 
or laminations to separate. Outlast the most durable building. Cannot rot, 
warp, or split. Need no paint or other preservatives. Absolutely fireproof. 
Furnished with smooth edges, % inch thick, in gray, Indian red, slate and 
mottled brown; with rough edges, 14 inch thick, in gray, Indian red, and mottled yv =. 
browa. Make the most beautiful and artistic of all Shingle roofs. € Sse 


J-M 


-M Roofing Service has also developed the rubber type of wool felt roofing to a point of dependable 
efficiency in J-M Regal Roofing. Laid with J-M Cleats, like J-M Asbestos Roofing, and second in 
quality only to J-M Asbestos. 


Write nearest Branch for Book No. 3671 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos Shingles; Roofing; Stucco; Pipe Coverings; Cold Storage Insulation; Water- 
prooiing; Sanitary Specialties; Acoustical Correction; Cork Tiling, etc. 


A'bany Chicago Detroit i Louisville New York San Francisco 
Baltimore Cincinnati Indianapolis Milwaukee Omaha Seattle 

Boston Cleveland Kansas City Minneapolis Philadelphia St. Louis 
Buffalo Dallas Los Angeles New Orleans Pittsburgh Syracuse 9382 
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I will give you just the kind of training you need to hold down one of 


the big jobs in the drafting profession. I will train you while you stay in your 
own home until you are holding a $125 position as Draftsman. You will get practical instruction — 
the kind the big firms require. These thousands of employers need more men with this kind of 
training. Big money is being paid. Don’t pass by your opportunity another day. Send me the 
coupon now—this instant, and let me send you my new book that tells you all about it. 


Free Working Outfit 


I give you as my personal student tak- 
ing my practical instruction a regular drafts- 
man’s working outfit. You will be delighted 
when you get this splendid set of working 
instruments. They’re just the kind I use myself. 
And remember, I give them 
to you as my student abso- 
lutely free. You do not have 
to pay a penny for them 
either now or later. Send 
the coupon today for my 
new free book on drafting. 
Write now. 


‘Guarantee 


To instruct you until 
competent and in a 


‘teman’s 
ofatieast $125 to $17 
per month and guar- 
antee to furnish you 


Chief Draftsman Dobe 


Div. 119X 


Without any obligation to me whatsoever, 
please mail 
_ manship,” and ful] particulars of your liberal 
**Personal Instruction” offer to a few students. | 
It is understood that I am obligated in no way 


Free Offer Coupon | 


Engineers’ Equipment Co. 
Chicago, Ill. 


your book “Saccessful Drafts- 


Chief Draftsman 
Will Instruct You Personally 


I am Chief Draftsman of 
a large and well known company. 
For nearly a quarter of century 
I have been doing the highest 
paid drafting work and I know 
exactly the kind of training that 
is demanded. I will give you 
practical instruction—real draft- 
ing work and actual working 
experience, so that when you 
get a good paying position you 
will know exactly all that you 
should know. You can be the man who makes $200.00 a 
month. Read my guarantee. You do not risk a penny. 


I will give you personal training until you are in a position 
that pays you $125 a month, 


Send the Coupon for New Book 
**Successful Draftsmanship’”’ 


Put your name and address in the coupon or on a letter or 
a postcard and send it to me at once. You will not be 
obligated in any way, shape or manner. I will send you 
my new k, “Successful Draftsmanship,” absolutely 
free and prepaid. Besides, I will give you full particulars 
of the great special offer I am now making. Do not delay. 
The first step toward that $200 job is to send the coupon. Do it sow 


Chief Draftsman Dobe 


Engineers’ Equipment Co. (Inc.) Div. 119X, Chicago 


14 
| 
| I / me \" 
| 1 WILL 


POPULAR MECHANICS ADVERTISING SECTION 15 


CLASSIFIED ADVERTISEMENTS 


We have records to prove 
that a classified ad in these 
columns will find a buyer 
for almost anything which 
can be sold. Doubtless you 
have some article of value 
to some one else which you 
no longer need. Why not 
turn it into money? 


Advertisements in this section, 15 cents per word, each insertion, minimum 
10 words, payable in advance. To insure ads being inserted under proper class- 
ified head in the July issue, copy must reach this office not later than 
June Ist. 


Chicago, Ill. 
Popular Mechanics Magazine, Chicago, Ill. - 
Gentlemen: In regard to results from our classified ads in your publication, it is a 
pleasure to report to you that the results are so Jar beyond our expectations that were 
not the evidence before us every day in a large number of replies, we could hardly 
believe that a twenty-word classified ad could catch the eye of so many directly inter- 
ested patrons, not only in magic but also those who find pleasure in solving puzzles and 
surprising their good-natured friends with a good up-to-date joke. If all the advertis- 
ing mediums were as big pullers as Popular Mechanics, the mail order business would 
be one long pleasant dream of counting money. 
Yours very truly, 
GILBERT NOVELTY CO. 


AUTOMOBILES 


BROKEN Cylinders and Crankcases—Send 
them to be made good as new at fraction 
of replacement cost. Scored cylinders re- 
paired, $12. No new piston ang rings re- 
quired because bore is not enlarged. Where 
cylinders are worn (not scored from loose 
wrist pin), regrinding is the only remedy. 
We do it “expertly. Write for complete in- 
formation and estimates. Waterbury Weld- 
ing ing Corporation, Waterbury, Conn. 


~ AUTOMOBILE Instruction. A complete 
home study course that shows you exactly 
what you want to know about the automo- 
bile 220-page book giving definite, thor- 
ough, authentic and practical detailed in- 
formation about every part of the automo- 
bile as well as thorough instruction in regard 
to driving, repairing and general care 4 
the complete car. 190 illustrations, $1.5 
postpaid. Popular Mechanics Book Det, 
6 N. Michigan Ave., Chicago. 


FIRST book out on Automobile Design. HUPMOBILE ‘20’ parts—Axles, pistons, 
also treats Construction and Repair By rings, bearings, cylinders, radiators, side 
Victor Page, a good authority Book has | doors, cylinders rebored. Cut prices. F. H. 
600 (6x9) Pages, 350 illustrations. Right Rulkotter, 819 Windham Ave., Cin., O, 
up-to-date. Price, $1.50 postpaid. Popular YOUR motor troubles will be over if you 
Mechanics Book Dept., 6 N. Michigan Ave., use A-K 4-point spark plugs—mailed any- 
Chicago, where upon receipt of $1. Money back if 

ROCK Bottom Prices on used automo- | BOt satisfied. Angsten-Koch Company, 
biles, guaranteed in good condition. Send | Makers, Chicago. 
for big bargain bulletin, Eureka Auto Co., ~ RECTIFIERS — for garages. All sizes, 
Beavertown, Pa. Charge one to eight batteries, $12 upwards, 


BANKRUPT sale of 50 new automobiles, 
soup. wills Automobile Co., Canal : - 
Dover, Ohio. ~AU TOMOBILE parts wek led like new. 
‘ Save money rite for particulars, Fair- 

STANL EY Car Condensers, Distillate- bury Welding Wks., Fair bury, Il — 
Kerosene Burners. 526 Fourteenth, Denver, 


Colo. FOR Sale—Entire stock of Vulc anizers ; at 
one-half rice. Simplex Vulcani © 
~ $60- $1, 600. FORD, Hupmobile, “others. Omaha, Neb. 
Bargain tires, motors, bodies, repair parts. ——— ———— 
United Motor Sales Co., Dept. 101E, Detroit, TIRES 500 miles guaranteed, and guar- 
Mich. anteed tubes. 50, tube, $1. 80; 30x3, 
$9.40—$1.90: y y 32 


CYLINDER Regrinding — First-class 
equipment, fifteen years’ experience, and 
specializing in this work enable us to do 
high-grade work at lowest prices. We 
manufacture the ‘‘Neverleak’’ individual 
east piston rings. Prices will interest you. 
Bridgeport Piston Ring Co., 346 Connecti- 
cut Ave., Bridgeport, Conn. 
THE Last Word in Automobile (Ater- 
ature—New Book, ‘“‘The Modern Gasoline 
Automobile.’’ 700 (6x9 in.) pages, 500 
illustrations, is superior to any treatise 
heretofore published. Deals with every 
modern improvement. Price, $2. y postpaid. 
Popular Mechanics Book Dept., 6 N. Michi- 
gan Ave. Chicago, 

MOST “Remarkable Bargain Ever Offered 
in Motor Trucks—From 1,000 pounds to 5 
tons capacity. Trucks have been used for 
demonstrating only. Condition just as good 
as new. Open Sunday. 2437-39 Michigan 
Ave., Chicago. Tel., Calumet 5590. 


~ AUTOMOBILE model. — ‘part shown 
and named. You can to all intents and 
purposes take off the wheels, raise the 
hood and remove the body, exposing to 
view the vital parts. The only practical 
method of studying the automobile. Price, 
50 cents postpaid. Popular Mechanics Book 
Dept., 6 N. Michigan Ave., Chicago. 

A WRITTEN guarantee » for 5,000 miles 
without puncture. French and German 
motorists are getting 10,000 miles out of 
their tires by increasing them about one- 
half inch in size. In eight months 20,000 
American motorists have followed their ex- 
ample. It’s so easy you can do it in your 
own garage in thirty minutes, no matter 
what condition your tires are in. Send for 
free catalogue, sample and copy of guar- 
antee. Colorado Tire and Leather Co., 1112 
Karpen Bidg., Chicago, 451 Golden 
Gate Ave., San Francisco, Cal., 1326 Acoma 
St., Denver, Colo. 

BARGAIN—Regal Touring, $375, RK. C. 
H. Touring, $400. R. C. H. Long Wheeibase 
$400. 5S. H. Daddow, St. Clair, 

a. 

GET in the Oxy-Acétylene welding busi- 
hess. Complete new outfit with instructions 
$75. J. M. Shevlin, 340 Ellicott Square, 
Buffalo, N. Y. 

PAINT Your Car Yourself—Save $25 to 
$75 by doing the work at bome with the 
Arsenal system. Our big free booklet ‘‘The 
Beautiful’ tells how. Send it 

P, 


oday. Arsenal Varnish Co., t. 
Ill. 


AUTOMOBILE SUPPLIES 


x4, 
3! Non- 
skid 10% more; other sizes, prices ‘accord 
RADICO—the Leaking Radiator Com- | ingly. Write for bargain sheet. 10% with 


pound. Makes metallic repair in fifteen min- | order, balance C. O. D. Examination al 
utes; cleans out circulating system; pre- lowed. Para Auto Tire Co., 1417 Michigan 
vents scale and rust from ferming; pre- | Ave.. Chicago, Til 


serves metal, thus increasing cooling ca- USE an Air-Friction 1914 Model “C.” 


pacity. A tool-kit necessity, which will | Increases power and economy of motor one- 
save you dollars. Price 60c postpaid. Rad- half. Absolutely impossible to choke or 


ico Mfg. Co., Springfield, Mass load. Uses distillate, gasoline or half kero- 
TWO and four cylinder air and water | sene with finest results. Starts easy in 


cooled auto motors, bought, sold and ex- | coldest weather. We fit all motors, guar- 
changed. State your power needs. Badger anteeing definite results or refund money. 
Motor Ce Co., .. Milwaukee, Wis. Exclusive county rights. JLAberal exchange 
othe tors J -Fric 

FIX up your Automobile with Boyer’s 
Air-Drying Glossy Re-Finisher and Color | ———— 
Finishes. All colors. Write us condition STORAGE Batteries Repaired and Ex- 
of your car. Boyer Laboratory Company, | Changed. Meder-Staudt Company, Dis- 
9 West Michigan Street, Chicago tributors of Witherbee Batteries, i876 


Ga ARAGE ly bit ts, 25 Broadway, N. Y. City. 

| me vulcanizing at home. Eas 
learned. Book 50c, Vanderpool's, ‘Spring 
Troy, Ohio. 


GET our prices on new and used mag- 
netos and coils of all makes We repair FORD ACCESSORIES 

ork guarantee Pellets Magneto Ex “ORD Ts Pall’ 

FOR wt i p. two cylinder steam without removing cylinder heads. Automatic 
engine, ictor Steam Automobile | rotating’ motion. Easy to operate, $2.00 
boiler eon a new, $12. Two-cylinder | delivered. Send for circular. J. H. Wall, 
opposed gasoline engine and transmission, | Bristol, R. 1. 

50. Adlake lighting and ignition storage FORD electric headlight set with Abco 
battery, $10. Also lot of new, heavy wire Lite-Controller, $6. Abco, 1134 Fulton St 
spokes and nipples at a _ bargain. 1423 Chicago J 
North Ave., Bridgeport, Conn. 


a FORD Owners, a gasoline 6 gauge for your 
EXP LOSION whist le, , $4.25 Permanent, ear, fits in the filler hole, $2 each. Agenia 
satisfactory operation guaranteed. Agents wanted. J. H. Hutton, B435, Springfield, 
write Buell Manufacturing Co,., 1141 E. Mass. 

46th St., Chicago 


— ACCELERATOR or foot throttle for Ford 
BARGAINS: 4 tires, 30x3%, $20 4 cars. Fits regular equipment. Agents and 

tires, 32x4, $30 Timken rear axle, com- dealers wanted Price, $3 Send for cir- 

plete, $25. Front axle, $5. Steering gear cular. Miller P. Jones, 6042 Union Ave., 

complete, $10. Touring bedy, $15 Toy Chicago 

tonneau body. with top, $15. Bongartz, 2743 


Ave. D, Brooklyn, N. Y. MOTORCYCLES, BICYCLES & SUPPLIES 
PREST-O-LITE Gas Tanks, 50-Style ““B’’ 

40 hour, filled, complete with all connec- a —~' latest Bulletin, Fo al Mo = 

tions only $13.00 each. Patent burner | C¥Cle Bargains, used and slightly used, all 


free with each order. Cut Price Gas Tank | want a  powertu 


Sales Co. Milwa ikee, _ Ww isconsin. sen i for this ulletin hundreds of ma 
$$ EE chines at all prices, new ones on easy pay 
i. --—- and second tires. ments; tell us what you want and how 

Write for prices We pay express. Sins- much you can pay; we can fix you up. 


heimer, 1505 Michigan Ave., Chicago. Peerless Motorcycle Co., Dorchester, Mass. 
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GET our catalogue of the best Motor- 
cycle accessories. Guaranteed goods, low 
prices, prepaid shipments. Write today. 
Andrews Specialty Co., Rochester, N. 4 


POPE Twin Demonstrator, fully equipped. 
Snap, $175; New Heitger Carburetors, 
Fauber Motorcycle Crank Hangers, : 
Goodyear 28x3 Guaranteed Casings, $5.50. 
Wandersee Company, 129 Gratiot Ave., De- 
troit, Mic h. 

~ SUPPLIES—Our big catalogue with prices 
lower than usual sent free to motorcycle 
owners. __Meco, Hammondsport, 


“SEND Ten Cents Silver for two large 
plate photographs of the handsomest Single 


and Twin Motorcycles built. Peer- 
less Motorcycle Co., Dorchester, Mass. 
MOTORCYCLES — Merkels, ~ Exc elsiors, 


Harleys, Reading Standard. 
torcycle' Man, Reading, Pa. 


Mayo, the Mo- 


GUARANTEED Tires, studded tread, 28x 
Delivered. Vanderpool, Spring- 
eld, O. 
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READ “‘Cleopatra,”’ 25c. Dandy photos— 
samples l0c and 25c. Catalogue, 2c. Pau! 
J. Duff, 2713 North Mozart, Chicago. 


RIDE a motorcycle; fascinating, econom- 
ical and healthy sport. Learn how to select 
a machine best suited to your requirements, 
and how to get the most enjoyment out of 
it. Get a copy of the Motorcycle Manual. 
Motorcycle construction and operation de- 
scribed; encyclopedia of 400 motorcycle 
terms; complete trade directory; license reg- 
ulations of every state; 120 pages, magazine 
size; 25 cents postpaid. Motorcycle Manual, 
51 Chambers St., New York, 


CYCLECARS 


CYCLECAR, friction drives, 
brakes, steering gear, 
motors. 


hubs, rims, 
air and water-cooled 
Palmer Bros., Coscob, Conn. 


SIX Excelsior and Indian 
shape, from $60 up; also Twins. 
Bros., Kewanee, IIl. 

REBUILT motorcycles, look as good and 
run better than new machines; cost half 
as much, Rogers Bros., 571 Main St., 
Waltham, Mass. 

PIERCE 4 cylinder. Excellent condition. 
Speedometer. $95. G French, Melrose High- 
lands, Mass. 

MOTORCYCLES, Reading, $25; 
$35; Merkel, $50; Excelsior, $65. 
ments. Knights, 1107 Olive, St. Louis, 4 

BLACK HAWK Motorcycles. Direct from 
factory to rider, $149.50. Write for beau- 
tiful catalogue. Take advantage of this 
wonderful opportunity now. Black Hawk 
Motor Co., Rock Island, Ill. 

HAVE some fine bargains in high-grade, 
used motorcycles. List cheerfully mailed. 
Send for it today. Angsten-Koch Company, 
Chicago. 

FOR Sale—Used motorcycles of all makes, 


Singles, good 
Gilfillan 


Indian, 
Install- 
Louis, Mo. 


from $60 to $175. Write for list. Cole- 
man’s Motorcycle Shop, Akron, Ohio, 
MOTORCYCLES Cheap. Big clearance 


sale of new and second hand machines; ask 
for list ‘‘M’’ just out. American Motor Co., 
2724 Michigan Ave., Chicago, Il 

YOUR motor troubles will be over if you 
use A-K 4-point spark plugs. Mailed any- 


where upon receipt of $1. Money back if 
not satisfied. Angsten-Koch Company, 
Makers, Chicago. 

BICYCLES, $5 up; tandems, $10. List 
free. McDougald, 1118 N. Clark, _ Chicago, 

~ “MARVEL clutch, magneto, $60; 
“‘Pioneer’’ magneto, $ 5; “‘Indians,’’ $30 to 
$300. Red stamp lis Gleason, Bellevue 
Street, Worcester, Mass. 

WILL exchange 2 new 2% h.p. Shaw 


bicycle motor attachments, 


for a second- 
hand motorcycle. 


Frank Blum, New Wash- 


ington, Ohio. 

~ 1913 EXCELSIOR Twin, 10h. P., cost 
250.00, sell at $125. 212 Broadway, 
Camden, N. J. 

ELECTRIC Motorcycle Horns. Loud and 
penetrating. Requires only two small bat- 
teries. Weighs one pound. Agents wanted. 
Send for circular. "Economy Gas Vaporizer 
Co., Utica, N. ¥. 

200 MOTORCYCLES, _ standard makes, 
$50-$175, guaranteed. Discount to rider 


agents. Write for list. Chicago Motorcycle 
Wks., 738 Sheridan Rd., Chic ago, 


DON’T buy & Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. Co. Co., Dept. 27, Galesburg, Kansas. 

PREST-C O-LITE Gas Tanks. 75-Motor- 
eycle Tanks, filled, complete with all con- 
nections, only $7.70 each. Patent burner 
cleaner; patent nickel-plated key and lighter 
free with each order. Cut Price Gas Tank 
Sales Co., Milwaukee, Wisconsin. 

MOTORC YCLES; every body rides them. 
Why don’t you? You're next. We guarantee 
to save you $25 to $50. Kultures, Yales, 
Readings, Harleys, Excelsiors, Indians, 
Pierce, Curtiss, Henderson, Thors, Merke!s, 
singles and twins, $25 to $100. Tires, $4; 
belts, $5. Buy direct; save dealers’ profits. 
Deninger Cyc'e Co.. Roe hester, N. Y. 


~ BIG bargains in second-hand motorcycles, 
$25 up. Indians, Harleys, Thors, Excelsiors 
and Merkels. Write for descriptions. How- 
ard A. French & Co., Baltimore, Md. 


BIG bargains ns in good motorcycles we 
have taken in exchange on new ones. Send 


for special bargain list. Shaw Mfg. Co., 
Galesburg, Kansas. 

$50 TO $150 buys the best Motorcycles, 
every make and model in our large stock— 
must be cleared. Half price. Send for 
list today. Brown Music Co,, 9119 Com- 


mercial Ave., Chicago, Ill, 
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CYCLECAR MATERIAL 


CYCLECAR Friction Transmission parts, 


Ask for prices. G, M. Johnston, So. Haven, 
Michigan. 
AERONAUTICS 
FOR  Sale—50-h.p. Maximotor, $300. 
Fick, 1738 Ogden Ave., Chicago. 
AVIATION Motors, all makes and h. p., 


from $250 up. Complete aeroplanes, all 
types, from $500 up. State your needs. 
Aero Exchange, 38 Park Row, N. Y. C. 

GRAY Eagle Motor, 1913. 30-40 h.p. 
4-cylinder. Guaranteed, $385. Particulars 
gree, Chas. Perey, 5 Davis Street, Trenton, 


HOW To Make a Biplane Glider—Our 
book “‘Amateur Mechanics No. 2” contains 
a complete detailed description of how to 


make one. Price of book, 
Popular Mechanics Book Dept., . Mich- 
igan Ave., Chicago. 

BUILDING and Flying an Aeroplane— 


160-page handbook covering the building of 
small models and full sized gliders and 
machines. In both biplane and monoplane 
models the well-known Curtiss and Bleriot 
types are followed. Fully illustrated with 
detail drawings. Price, $1 postpaid. Popu- 
lar Mechanics Book Dept., 6 N. Michigan 
Ave., Chicago, 


FOR Sale—3 Nieuport-type, 50-horsepower 
monoplanes, 1914 model, $950, $1,0v0. 
$1,250. If interested please address Ralph 
Cole, Norwalk, O. 


“PLANS for bu building any standard make 
Aeroplane, $1.50 per set. Modern Aero 
Shop, 3315 Belleplaine Ave., Chicago. 


ROBERTS 6 cylinder 75 hp. 
motor, in first-class condition. Equipped 
with latest type cylinders, propeller and 
radiators. $925 f. o. b. Chicago. National 
Aeroplane Company, Harvester Bldg., Chi- 
cago. 


PROPELLERS for air, 
5 years of practical propeller production 
proves perfection. Our products represent 
the survival of the fittest. Send 3 red 
stamps for our profusely illustrated pro- 
peller catalogue. Get cut prices on cycle- 
car and aeroplane wheels while they last. 
Our motors for air propulsion of cyclecars, 
motorbobs, boats and wind wagons are the 
best. Heath Aerial Vehicle Co., Chicago. 


ZEPPELIN Model Dirigible. Twelve foot 
gas-bag. Two cars, brilliant searchlight, 
port and starboard lights. Complete with 
apparatus for ascension—75 cents prepaid. 
— lights, 60c. Grasco, Grand Rapids, 
Aticn, 


CHICAGO Aero Works, 143 North Wa- 
bash Ave. Stamp brings catalog, 

COMPLETE Pian, drawn to scale, with 
Precise instructions for building a Curtiss 
3-foot Model Flying Boat, 25c. Other 


aeroplane 


water and land. 


Plans: Bleriot, 15c; Wright, 25c; Nieuport, 
25c; Curtiss Hydro, “‘Peoli’”’ Racer, 
25e. Set of six, $1.25. 48-p . Model Sup- 


ply catalog, 5c. deal Aeroplane Co., 82% 
yest Broadway, N. Y. 


BOOKS AND PERIODICALS 
WORLD’S best 


self-educational books 
(also periodicals). Agricultural, Electrical, 
Mechanical, Automobiles, Science, Chemis- 
try, Business, Art, Literary, Languages, En- 
gineering. Anything technical. Common or 
unusual. Lists, 6c, Explain eubject thor- 
oughly. C. Higene Co., G2441 Post St., 
San_ Francisco. 


catAGAZINES. Lowest rates guaranteed. 
me American Magazine Agency, 
1222, “Atlanta, Ga. 


BOOKS on Business, Self-Culture, Suc- 
cess, etc. Wholesale and retail. Circulars 
_— Popular Institute, 64 Benton Harbor, 


FREE catalogue of real fascinating books 
on white slavery, ete. B. Williams Publish- 
ing Co., 721 1 North Dearborn, Chicago. 


DIETERICI H’S 50 0 Perpetual Motions 
Tells all about Perpetual Motions, illustrates 
50 different forms. Tells about Patent Or- 
fice Practice in regard to same. Very inter- 
Sent by mail, postpaid, on receipt 
coin or stamps. F, G. Dieterich. 
662 Ouray Bldg., Washington, District of 
Columbia. 

SEND stamp for our book 
Patents Profitable.’’ 
141 S. Dearborn St., Chic ago, » Til. 

SECOND Hand Correspondence 
Other Mechanical Books. 
Mitchell, 135 N. Salford, 


to Make 
Benjamin & Bassett, 


Courses. 
List Free. David 
Philadelphia. 


~ ‘THE Story of Mexico, A Land of Con- 
quest and Revolution. 400 pages. Price 
$1.50. Daniel Zimmerman, Magley, Ind. 


“HOW to Run an Automobile.’”’ A 25c 
book for l15c postpaid. Richard Devine, 
1145 Wells St., Chicago. 

BOOKS About Elevators—Circulars free. 

orse, Union Place, Yonkers, 4 

ENGINEERS’ questions and answers for 
license, by Hobson, for twenty-five cents, 
postpaid. Send stamps. Reilly’s Book Store, 
Philadelphia, Pa, 4 

HOW to Run a Lathe. A 50-cent book 
for 10 cents postpaid. 8S. B. Lathe Works, 
South Bend, Ind. 


EDUCATIONAL 


INSTRUCTION 


DON’T study by Correspondence. Go to 
Harvard, Columbia, Northwestern or any 
college you choose and pay your own way 
to law, journalism, banking, accounting, 
technical or any other profession by salaried 
spare-time office work along the lines of 
that profession. Ask me how. Thos. Mee- 
han, 40 Gage St., Worcester, Mass. 


“EVERYDAY Law’’—Here it is at last 
The essentials of the law “‘boiled down’’ and 
written in A B C language by a wise, ex- 
perienced lawyer, F. H. Bacon, A. B.— 
The meat of the law in tabloid form. The 
very knowledge you want and need com 
pressed into a little pocket size book of only 
190 pages. Price $1.00 postpaid. No need 
of being handicapped or embarrassed longer 
by lack of legal knowledge. Yopular_ Me- 
chanics Book Dept., 6 N. Michigan Bivd., 
Chic ago 


TOPOG RAPHIC draftsmen prepare for 

. 8. Government examination; demand ex- 
ceeds supply; short hours, good pay; next 
examination next September. Apply to Jas. 
Ballance, Box 2226, San Francisco, Cal. 


ELEC TRIC AL “ins ‘pector for fire insurance 
companies. Good pay. Steady employment. 
All information in ‘“‘Schoen’s Manual of 
Electricity,’’ by an insurance expert. Better 
oagrt correspondence course. Price, postpaid, 
$3.1 The Insurance Field, Louisvilie, Ky 


‘to make printing cuts, | 5 formula., 
ae. John Hellwig, 49 Clinton St., Albany, 


AND 


SE ND postcard for your choice ot these 
free books, ‘‘How to Study Music,’ “How 
to Become Stenographer,’’ to Write 


Photoplays,”’ ‘How to Study Law.’ 

National Education Bureau, Box 177 PA, 

Chicago. 
LEARN Magic—Easy, pleasant, profitab'e 


—Particulars free. Howard Kingsley, 2902 


Fulton Street, Brooklyn, N. Y. 

MATHEMATICS made easy for all 1 by 
Ropp’s Calculator. Figures out, in the 
twinkling of an eye, every conce pivable 
lem that occurs in the Office, Store, Shop, 
Rank, Farm or Factory. Greatest time and 
labor-saving ‘work on figures in the world. 
Copyright 1912. Price, $1. Vest pocket size, 
50c. Popular Mechanics Book Dept., 6 N. 
Michigan Ave., Chicago, 

“SUCCESS in Business and Social Life 
made easier by our common sense publi- 
cations. Interesting samples, 12c. ~— 
gratis. Success Supply Co., 6P14 an- 
nibal, Mo. 

“YOUNG Man! Learn Drafting—one of 
the most practical subjects of study today 
—indispensable in many occupations—en- 
gage in individual study successfully with 
the aid of our new book. “‘A Practical 
Course in Mechanical Drawing.’’ 160 pages. 
157 drawings, cloth, 50 cents, postpaid. 
Popular Mechanics Book Dept., 6 N. Mich- 
igan Ave., Chicago. 
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WOOD-WORKING for Amateur Crafts- 
men—128-page book, profusely illustrated, 
ving every essential step in wood- working. 
Exiusbic for either self-instruction or for 
manual training courses. Cloth, 50 
cents, postpaid. Popular Mechanics Book 
Dept., 6 N. Michigan Ave., Chicago. 

“THE Seven Wonders of the Modern World 
—What are they? Do you agree with the 
selection resulting from the international 
poll of greatest scientists taken by Popular 
Mechanics Magazine? The complete result 
of this vote showing the selection of the 
wonders together with a historical sketch 
of each one reprinted in pamphlet form 
mailed to any address for 10c in_ stamps. 
Popular Mechanics Co., 6 N. Michigan 
Ave., Chicago. 


SHORTHAND in Seven Evenings. Paragon 
Shorthand bears no more relationship to 
the old systems than does the motor car to 
the slow-going horse. Its writers are in 
the service of the United States Government, 
in Court Reporting, and in the offices of 
the largest corporations. You can learn 
the entire system in your own home during 
the evenings of just one week at just a 
fraction of what the old systems cost. Write 
Today for full particulars. Paragon Short- 
hand Institute, 1821 Camp St., New Orleans, 
La 

COLLEGE! Why not go? We can easily 
and quickly prepare you for entrance to a 


use in 


school of Medicine, Dentistry, Pharmacy, 
itacteriology, Osteopathy, Law, Engineering, 
or a University. Investigate our New 


Method Residential and Home Study Courses ; 
also Self-Help Plans. Send today for Book- 
let telling how to successfully prepare for 
1914 registration. Brooks Classical School. 
Dept. PM, Schiller Bldg. Chicago. 
PIANO Tuners, learn to change 65 note 
player pianos to play 88 note music rolls. 
Complete, simple instructions for a dollar 
bill. Address George S. Hardley, Box 1561, 
Salt Lake, Utah. 
PROFIT in orname nial casting of 
artificial marble, plaster, papier- 
marble dust, imitation wood, soft 
for manufacturing interior, exterior 
decorations, garden furniture, statuary, ar- 
tistic homes, fountains, sanitary marble floor- 
ing, tiling, ‘tombstones, cement caskets, stuc- 
coing buildings, life casting, ornament copy- 


50007, 
concrete, 
mache, 
metals, 


ing, modeling, coloring, gilding, making 
elastic and rigid moulds, instructions com- 
ple te $1. Free: 200 


illustrations beautiful 
art cast (mail address today), 117 
Russel] S8t., Brooklyn, 4 


WORLD’S most 


expert penman teaches 
penmanship by mail, Small cost. Journal 
free. Shall I show evidence? Francis B. 
Courtney, Box A, 492, Detroit, Mich. 


BRIEF HAND, a combination of longhand 
and shorthand, enables you to write as 
fast as the average stenographer. Send 50c 
(stamps) for self-teaching manual contain- 
ing 2,900 illustrations and complete in- 
structions. Saves time and money spent at 
school. Premier Briefhand School, Wash- 
ington, D. C. 


WE teach by mail, Sanitary Engineering, 


Sanitary Inspection, Plumbing, Hygiene, 
Booklet free, Anglo-American Sanitary 
Correspondence College, Ontario Street, 


Chic ago. 


YOU can write 100 words a minute with- 
out knowing Shorthand, My new method, 
Abbreviated Longhand. Simpler than the 
simplest shorthand; 
thousands, Your money back if not de- 
lighted. Sample lesson 20c. Full particu- 
lars free. Write today. . Weaver, 
Court Reporter, Dept. C., Buffalo, N. Y. 


TELEGRAPHY 
DANDY Pocket Edition, 


Telegraphic Abbreviations.” 
essary to successful students. 


**1,000 Practical 
Absolutely nec- 
50 cents pre- 


paid _ Box 512, Salida, Colo. 

TEL EG RAP HY—Morse and Wireless— 
Railway Accounting (Station Agency) 
taught quickly. Railroad and Western 


Union Wires and 
tions in school. 
cured, 


complete Wireless Sta- 
Big demand. Positions se- 
Living expenses low—may be earned. 


Largest and oldest school te thir- 
ty-nine years Investment, $25 Cor- 
respondence courses, also, free. 
Write today. Dodge’s Telegraph Railway 
and Wireless Institute, 15th Street, Val- 
paraiso, Ind 

TELEGRAPHY taught in the shortest 


Dessible time. The Omnigraph Automatic 
Transmitter combined with standard key 
and sounder. Sends you telegraph mes- 
Sages at any speed just as an expert oper- 
ator would. Five styles, $2 up, circular 
free. Omnigraph Mfg. Co., 41 G, Cortland 
St.. New York. 


TRADE SCHOOLS 
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CAMERAS AND PHOTO SUPPLIES 


MAKE $5 to $8 a day as skilled Elec- 
trician, Plumber, Draftsman, Bricklayer, 
Moving Picture Operator. We teach you in 
short time at small expense, profitable trades. 
Free employment bureau places graduates in 
good jobs. Special limited offer now. Write 
at once for catalogue and full particulars— 
no Obligations. Dept 819X, Coyne National 
Trade School, 51 E. Illinois St., Chicago, TL. 

PATTERN makers! A book devoted to 
the principles of pattern and core making 
and molding. Written by G. Willard, 
a@ practical pattern maker of years’ experi- 
ence. This book, just published, treats the 
subject in a much more simple, direct and 
effective manner than most books along this 
line. 224 pages, 312 illustrations. Price, $1, 
postpaid. Popular Mechanics Book Dept., 
6 N. Michigan Ave., Chicago. 

P AINTING, Decorating, 
taught by actual practice. 
Chicago School of Painting, 414 Dearborn 
Ave., Chicago. 

$1,000 TO $2,500 a Year. 
mobile repairing, driving, 
ment, salesmanship, 
shop work, 


Paper Hanging 
Free catalogue. 


Learn auto- 
garage manage- 
self starters, machine 
steam vulcanizing, oxy-acetylene 


welding and cutting in the finest and most 
completely equipped school in America. Un- 
limited courses at our school, $20 to $50. 
Home study course $10, sent on trial. 
Academy of Automobile ppencetng, 1454 
Michigan Ave., Chicago, 

PERSONAL 


TATTOO marks removed permanently by 
absorption ; wonderful secret formula at last; 


sure, easy; costs few cents. Big money re- 
moving for others. Just send address. Ster- 
ling Specialty Co., 231 Bivd,. F, Denver, 
Colo. 

~ BROTH Accidentally discovered root 
cures tobacco habit. Gladly send particu- 
lars. FF. Stokes, Mohawk, Florida. 


PICTURES AND POST CARDS 


OUR members in Germany, Switzerland, 
etce., will exchange postcards with ou. 
Membership, 10c. Elite Exchange, 26, 
3827 N. Kenneth, Chic ago. 

full-length Cabaret Posters in 
Colors, fourteen inches high and twenty 
illustrations, 10e. Gordon Art Co., New 
York City. 


12 FASCINATING 
Life, 10c. R. 
Ave., Chicago. 

NIAGARA FALLS: ~ Eighteen views in 
gorgeous tints, ten cents. am m Co., 


~ RECEIVE Post Cards from everywhere, 


Post Cards of “College 
Dunham, 2120 Milwaukee 


10c. Kimo, 2577 Cuming, Omaha. 

PHOTOS “Beautiful Women,” 24 beauty 
poses, l0c. Normal Specialty Co., J8, En- 
glewood, Chicago 


20 BEAUTIFUL and interesting “posteard 
scenes in and around Salt Lake, including 
the Great Mormon Temple, 0st paid for 25c 
in silver, Gem Novelty Co., Box 471, Helper, 


Utah. 

REAL Photos, life 
cabinet size, 4 for 25c; 
No two alike. 
N. Y. 


impo rted, 
24 for $1. 
‘New Dorp, 


models, 
10 for 50c: 
De Vitto Co., (2) 


FASCINATING 
set, 25c. 
lishing Co., 


Photos, very attractive, 
Catalogue 3c. Neopolitan Pub- 
Sta. A, Los Angeles, Cal 


BETTER than ‘‘September Morn!"’ 
new pictures by same painter. These 
‘September Morn,’’ silver quarter. 

592, Minneapolis, Minn. 


YOU'LL get cards from everywhere. 
Membership 10c. Idaho Card Exchange, 


“Two 
and 
Box 


Dept. K, Box 906, Boise, Idaho. 

~~ RECEIVE “pretty postcar: ds from far and 
near, best club. Membership l0c. Jolly 
Card Exchange, Box 126, Decatur, Ind 

IF you really want to exchange post 
ecards, try our splendid club. Lists circu- 


late in many countries. Membership, lc. 
Halcyon Club, Box 133, Erie, Pa 


POST Cc ARDS of ‘Trish Scenery, Irish An- 
tiquities, Killarney, Giants Causeway, Dub- 


lin, Round Towers, Etc. 50 all different 
$1. Lighthouses, foreign and domestic, 50 
all different $1 Famous Liners, Cunard, 


White Star, etc: 25 cards and 25 Lighthouse 


ecards $1. Send U. 8S. dollar bill or post- 
office money order S. H. Strain, Light- 
house Mission, Belfast, Ireland. 


FILMS 
Prints, 
4x5, 4c. 
25¢ 


Developed, any size 
to 3c; 3% 

Post cards 4c, 8x10 enlargements, 
Photo supplies. Send negative for 
sample print and ear offer. Thos. Grove, 
1540 East 64th St., Chicago. 

MONEY in 
with your camera. We 
ing; portraiture, by 
Photograplis, 
Wells’ Studio, 


BEST 


roll 
x5% to 


Start at home 
teach you retouch- 
mail. Details free. 
demonstrating, retouching, 4c. 

East Liverpool, Ohio 
Photo America. Films 
developed and printed speedily, satisfac- 
torily and at moderate cost. Send trial 
order to Schaeffer Co., 8 W. Park St., New- 
ark, N. J. 

PHOTO Developing and Printing, films or 
plates. Very highest class of work at lowest 
prices. Send for free booklet of information 
and prices. W. W. Sweatman, Box 602, 
Portland, Maine 


THE Best costs 


Service in 


less. : Write for special 
prices on Quality Kodak Finishing. Fow- 
lers, Box 628, Portsmouth, Ohio 


RETOUCHING taught; we it easy 
for you to learn at home. Dept. M., Y. & M. 
Retouching Co., Marshall, _Mich. 

FILMS dev: loped, 6c, all 
24 2c; 24x4\, 3%x3% 


sizes Prints 
4c; 
Work 
hours after re 
Send negatives for sam- 
Commercial Photo Shop, 


2%x3%, 2c; 
40c doz. Post cards, Se, 50ec 
guaranteed and returned 24 
ceiving. Postpaid. 
Ples. Girard’s 
Holyoke, Mass. 
FOCAL Plane Postcard 
lens, exposures to one 
Films and plates. 
Photo Supply Co., 
SECOND-HAND Lenses. af “makes and 
sizes. Work just as well as new ones. Send 
for our bargain-list. St. Louis-Hyatt Photo- 
Supply Co., St. Louis, Mo. 
500 BROWNIE Roll Film Cameras to be 
given away just for names. Drop us postal. 
Y. 


Camera, F6.5 
second. 


thousandth 
Complete, ™ Newark 


Newark, * + 


Sun_ Photo Supply Co., Jamestown, 

BEST Symmetrical Anastigmat on earth 
fitted free to shutter of your postal card 
4/5-5/7 Kodak or Camera for $21. Lafbury 
Co., 305 North Fifth Ave., Chicago 

FREE Cameras, Supplies, etc.! Act 
quickly! Ames Studios, Sunapee, N. H. 


HEADQI ARTERS for selling or “exchang- 
ing Cameras of all kinds. Carry a full line 
latest Kodaks, Grafiex, Premos and foreign 
Cameras. Write for big bargain list. Gloeck- 
ner & Newby Co.. 171 Broadway, New York 


THE “Popular Pressman.’’ The cheapest 
and most efficient Reflex Camera Two 
sizes: x4 with F-4.5 Aldis Anastigmat 
Lens, $62.50; 3%x5% with same lens, $82.50. 
Write for circular and bargain list. J. L. 
Lewis, 522 6th Ave. 


50c OF FER for 0c. Send 10c and roll 
of film, any size, 6 or 12 exposure; we will 
furnish 6 prints from good negatives. Beau 
tiful work, prompt service 8x10 mounted 
enlargements, 25c. Roanoke Cycle Co., 
Roanoke, Va. 

SAVE 40% on Photo Paper from factory, 
prepaid. ‘‘Instanto”’ has a sparkling qual- 
ity no other gaslight paper possesses, quick 
printing, develops easy. Money back guar 
antee. Send 25c for 3 dozen postals or 4x6 
size, price list and full directions Photo 
Products Co., Dept. J, 6100 La Salle St 
Chicago 

ENLARGEMENTS for Amateurs 
Tourists. The better kind, 8x10 size, 25c 
Other sizes from 18c up. Send for attractive 


price list. Wilkes-Barre Photo Enlarging 
Co., x oO. Box 288, Wilkes-Barre, Pa. 
IDE AL Folding Darkroom—Smali, light, 
convenient, economical. Operation visible. 
3.50 postpaid Pamphlet free. Masko 
Mfg. Co., Box 750, Indianapolis, Ind 
HAVE You a Camera? Write for Samples 


of my magazines, 


American Photography 
and Popular 


Photography, which tell you 
how to make better pictures and earn money 
E. R. Fraprie, 615 Pope Building, Boston 

KODAK Films Developed, 10c per roll, 
size. Prompt attention given mail or 

Prints, 24%x3% to 3%x4%, 3c: 4x5 
to 3%x5%, 4c. J. M. Manning, Box B, 
1062 Third Ave., New York City. 

WE buy, sell and exchange, 
in Microscopes, Telescopes, Binoculars, 
Cameras, etc Zargain list sent. Kahn 
& Son, Opticians, No. 54 John S8t., New 
York Fatablished 62_years. 


BIG } Money 


Barga ins 


Saved on Phi stographic Lenses 
and Apparatus—toods exchanged; repairing 
done Ralph J. Golsen, 65 East 46th &t., 
Chicago, Department P. 
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MOTION PICTURES 


WRITE Moving Picture Plays. 
$100 paid. Interesting, fascinating work. 
No experience necessary. Make money in 
spare time, Particulars free. C. B. Hutch- 


$25.00 to 


inson, 603 Natchez St., Pittsburgh, Pa. 
PHOTO Play Authors, Attention! We sell 
your plays or ideas on commi sion. This is 
not a school. Particulars free. Authors 
Cooperative Assn., Dept. C, Baltimore, Md 
“YT GUARANTEE $10 for first photoplay 


you write by my method. Send for free 
booklet, ‘‘How to Write Photoplays.’’ El- 
bert Moore, Box _T72PF, Chicago. 

WE pay cash for photoplays, stories, 
poems. You can write them. Send stamp 
for particulars. Story Revision Company, 
Box 180, Smethport, Pa 

GET my scenes—Where f 
pictures are made, cents, 
B. W. Stone, Niles, Calif. 

$50 to $100 weekly writing moving -pic- 
ture plays. Send for. free. booklet,- valuable 
information and special prize offer.. Chi- 
cago Photoplaywright College, Box 278 N. P. 
Chicago. 

MOTION Picture Making and Exhibiting, 
240 Pages, fully illustrated. Cloth, $ 
Other practical and reliable mechanical 
books. Send for complete descriptive list. 
Charles C. Thompson Co., 1126 Wabash 
Ave., Chicago. 

LUBIN combined 
Good 

R. La Roe, 1380 E. 
Chie. 

~ MOTION picture plays ys wanted. You can 
write them. We teach you. No experi- 
ence needed. Big demand and good pay. 
Details free. Ass'd P. Schools, 601 
Sheridan Rd., Chicago. 

MOTION Picture Work—A large 618-page 
book covering every phase the moving 
picture, its production and its theatre. In- 
dispensable for reference and instruction to 
the thousands of workers in the motion pic- 
ture field. Price $3, postpaid. Popular 
Mechanics Book Dept., 6 N. Michigan Ave., 
Chicago. 

WRITE Moving Picture Plays. $50 each. 
All or spare time. Correspondence course 
unnecessary. Details free. Atlas Pub- 
lishing Co., 304, Cincinnati, Ohio. 

MAKE a complete Motion Picture Cam- 
era and Projector from instructions given 
Amateur Mechanics No. 4. 
details given. Not hard to con- 
struct. Worlds of enjoyment taking and 
exhibiting subjects dear to heart. 
Price of book only 25¢ Popular 
Mechanics Book Dept., 6 N. fichigan Ave., 
Chicago. 

$35 PROFIT Nightly—Moving Picture 
Business—small capital starts you, no ex- 
perience needed. Teach you—furnish every- 
thing. Ralph J. Golsen, 65 E. 46th S8t., 
Chicago, Dept. M 


BUSINESS OPPORTUNITIES 


LEARN the automobile tire-repairing 
business. You can make $5 to $10 a day 
repairing tires. It's easy to learn how. 
We teach you. Hundreds are earning 
$3,000 to $5,000 a year. Only requires a 
small amount of capital. Many have started 
on less than $100, and are making big 
money. Write quick for Free Book, ‘‘Care 
and Repair of Tires,’’ that gives full in- 
formation. Don’t miss this opportunity. 
cA. Shaler Co., 129 Seventh St., Waupun, 

Ss. 


famous motion 
Money order. 


motion picture and 
condition. Bargain. 
lllth St., Cleveland, 


START a Business of Your Own. Easy 
money for you manufacturing our scientific 
paint; water-sun-fire proof; will not rub, 
crock or peel off. The discovery of the age. 
Better than oil paint. Costs about 20 cents 
a gallon to make, any color. Privilege and 
process of manufacturing, $1. Sample, 25 
cents. Freck Concern, Fir. 2, 195-197 E. 
Main St., Columbus, 0. 


~*“BOOSTER” shows | you how to make 
money! Operate an ‘‘Income Mail Busi- 
ness!’’ Booster’s propositions can easily be 
worked evenings. Don’t invest any money 
until you read ‘‘Booster’—the magazine 
that has actually and accurately placed men 
in business for themselves by publishing 
money-making propositions that bring the 
dollars. Send 10c for two copies, worth 
cash to you. Booster Magazine, North- 
western Bidg., Chicago. 


YOu cz can clean and oil your own watch 


for a;}dime. Watch-clene Disk, only 10c. 
Specid@l disceunts: Mail order, streetmen, 
canvagsers, side-liners. Watch-clene Disk 
Factory. Box 254, Denver, Colo. 


“SPLENDID weekly profits in spare time 
at home. Mail-order business; don’t worry 
about capital. Boyd H. Brown, Dept. K, 
Omaha, Neb, 


MAIL Order Business—how to succeed— 
interesting, instructive articles every month 
by those who know, in “The Business 
Builder’’— the different, distinctive maga- 
zine of mail-order and agency selling. 68 
pages, standard magazine size. Sample 
copy, 10c, none free. The Business Builder, 
Randolph Rose, Publisher, 23 Rose Block, 
Chattanooga, Tenn. 

SPARE Time Mail-Order Business. Com- 
plete trial outfits with free printed matter, 
mailing boxes, rubber stamps. Guaranteed 


big sellers. Small outlay. Particulars. 
Kollins, Box 5272, Boston. 
WOULD you like to own a good -paying 


mail order business? We have a line that 
gets repeat orders all the time. You can 
start in spare time; invest a dollar or two 
a week and soon own a nice business of 
your own; write for particulars. Nadico, 
1664 Belmont Ave., Chicago. 

“MAKE money renewing old dry batteries! 
Send 25c for complete guaranteed formula 
and instructions; regular price, $1.00. If 
dissatisfied we'll return your quarter, you 
keeping instructions besides! Northern Sup- 
ply Company, 154 Randolph, Chicago. 

FREE—Big illustrated magic trick cata- 
logue. Oaks Co., Dept. 76, Oshkosh, Wis. 

THE Silver Black Fox industry of Prince 
Edward Island, Canada. Send for free 
booklet to Dr. Randall, Truro, _Nova Scotia. 

I MADP $50,000 in five years with a small 
mail order business; began with $5. Send 
for free booklet. Tells how. Heacock. 
Loc kport, a 

“WE will start you in 
dyeing business, little 
profits. Write for 
System, Dept. C, 

WE Start 
everything; 


“the cleaning and 
capital needed, big 
booklet. Ben-Vonde 


_ Charlotte, N. 


You in Business, furnishing 
men and women, $30.00 to $200 
weekly operating our ‘‘New System Spe- 
cialty Candy Factories,”” home or small 
room anywhere; no canvassing. Opportunity 
lifetime; booklet free. W. Ragsdale Co., 
East Orange, N. J 

MAKE $200 to $500 yearly in spare time. 
Our parcel post club book tells how. Organ- 
ize a club and get the farmers to sell 
direct to the consumer by parcel post. 
Particulars free. The Brookline Company, 


Dept. P, Springfield, Mass. 

BIG Money in Beauty Preparations. 
Booklet free. Walnut, Box H338, Phila- 
delphia. 

WONDERFUL Invention, Vest Pocket 
Coat Hanger, Nickel-plated. Stamp for par- 
_— Hutchison, Elmira, N. Y., Foster 

ve 

1,000 RURAL Names and Address, 25c. 


98% Correct. L. 
nantown Ave., 


ADVERTISE—21 
weeklies, $1: 100 
20 big Sunday 
St. Louis. 
_CORPORATIONS organized ; anywhere in 
United States or foreign countries: Rail- 
way, Steamship, Gas, Electric, Telephone, 
Timber, Irrigation, Coal, Oil, Iron, Steel, 
Mining, Industrial. Stock and Bond Issues, 
$100,000 upwards, prepared and negotiated 
Rosenbaun, 80 Wall Street, New 
or 


~TEARN 


Miller, 2012 
Philadelphia 


words in 50 g 10d 
syndicate monthlies, $1; 
papers, $5. Cope Agency, 


electroplating Practical results 
may be obtained by following the direc- 
tions in our book on electroplating. This 
is a working guide for the beginner written 
by an old hand at the business. 112 pages, 
€2 illustrations, cloth, 50 cents, postpaid. 
Popular Mechanics Book Dept., 6 N., 
Michigan Ave., Chicago. 

YOUR 21-word advertisement in 117 news- 
Papers, $1.95. In 100 magazines, $1. Write 
for information. Central Advertising Co., 
Dept. 87, Topeka, Kan. 


MR. Mail-Order Man: Get quick re- 
turns. Established corporation supplies fast 
mail-order sellers; factory prices. Classy 
proposition. Beginners or established firms. 
Copyrighted. Prospectus free. Mississippi 
Va'ley Co., Inc., Box M629, Pittsburg, Kans. 

SIX months free. Our little Magazine 
describing splendid investment opportunities 
and other interesting facts concerning the 
Great Northwest. Send for your copy today. 
Hanauer- Graves Co., Spokane, Wash. 

“MAKE big money opening Safes and 
setting Combinations. Wayne Strong, Box 
1430, Los Angeles, Cal. 

CANDY making course, e, recipes a and in- 
structions, 10c. E, Easterly, Box, 148-D, 
Knoxville, Tenn. 


MANUFACTURE Excelsior polishing 
cloth. Formula, 10c. Leroy Jipson, Rock- 
land. Me. 


GIANT Crop in Back Yard; $16,000 per 
acre. No cultivation. Can’t-Fail-Plans free. 
Special Information Bureau F, Albany, Wis. 


50 PER CENT profit in this business, Be 
independent selling Typewriter ribbons 
Carbon papers. Small capital needed, |. 
Edward Harvey Co., Philadelphia. 

~A PRACTICAL business offer. § 
or exclusive territory on profitable concrete 
specialties, concrete marble, decorative co1)- 
crete, sanitary flooring, etc. No machinery, 
small investment; home work. Increase your 
income. Art Stone Co.,-Box F, Waynes 
boro, Pa. 

LEARN to 
easy system. 
No capital 


Shop right 


collect money—by a gure, 

Big income. Quick results. 
required. Send today for free 
booklet, ‘‘Skillful Collecting.”’ Collectors 
Assn., 249P, Cuyahoga Falls, _ Ohio. 

~ MAIL Order Men—Just what you're look 
ing for—real success for .beginners- ~greater 
success for those established. Particulars 
free. Huntsman, 6045 Summer, Phila- 
delphia. 


INCREASE yo your 


income selling ‘‘Quik 
ernlighining’’ cleaner for the hands to auto- 
mobilists, garages and machine shops, etc. 
Big demand, exclusive territory, free sample. 
Joliet Novelty Co., Joliet, Til. 

USE your spare time to build “up @ mail 
order business of your own. We help you 
start for a share in profits. 27 opportunities. 
Particulars free. Mutual “Opportunities 
Exchange, Buffalo, N. Y. 


WE analyze everything. ~ Reliable formulas 


furnished. Expert chemists. .D. Labora- 
tories, 721 East _161 Street, New York. 

“GREAT 4 protits, Making _. twisted . wire 
brushes by hand. No capital. Write for 


particulars. T. H. Petty, Dept.°420, ‘Toledo, 


Ohio. 
~ FREE Information ““How to» Succeed in 
Mail Order Business.’ No fake schemes 


or outfits. B. 


BREED Mink. 


Newnham, Waukegan, Tit: 
Big returns. ¢ Particulars, 


stamp. George Norton, Pleasantviile ‘N.Y. 
“CALIFORNIA Tartaric Mirror  Silvering 
Process. Largest factories users. First time 
offered public. Free booklet. Barstow Com- 
pany, 514 23rd St., Oakland, |, Calif. 
$5 DAILY easily earned at home, spare- 
time, silvering mirrors. No capital. Free 


instructive booklet tells you how. 
& Co., Dept. 3, Brooksville, Ky, 


MAIL Dealers, everybody’s a prospect for 
our big value leader; yields good profit, costs 
one cent to mail. Imprint circulars fur- 
nished. Ajax Company, Bulletin Building, 
Philadelphia. 

CASH for an 
28C, Washington, D. 


Patterson 


Patent News, Dept. 


INCREASE your sales. Place your 
proposition before the readers of ‘‘Cartoons 
Magazine,”” 23,000 copies every month. 


Classified rate 2c per word. Mail in a 
trial ad today. Cartoons Classified Dept., 
6 N. Michigan Ave., Chicago. 

RESILVER and make plenty of 
money. Guaranteed process and _ instruc- 
tions 25c. Service Bureau, 3311-S5, Belle- 
plaine Ave., Chicago. 

LET the parcels post help you. Add ($15 
to $25 weekly) to your present salary or 
income. Start during spare time and build 
up a permanent mail-order business of your 


own. We show you how and help you make 
good. No canvassing. Experience unneces- 
sary. The Parce!s Post makes success doubly 
sure. Our new ideas and up-to-date plans 
bring the money. No so-called ‘‘Course of 


Instruction’’ to sell. We give that free. 
Write today. Address Pease Mfg. Co., Inc., 
Dept. A, 70 Broadway, Buffalo, N. 7. ‘ 

KLENENE Kleans. A new idea. Safer, 
cheaper, better than gasoline. Send dime 
for sample and our 


profit-sharing plan 
Gordon Walker Company, 5818 Wentworth 
Ave., Chicago, Til. 


“SPARE Time—No canvassing. 


Report in- 


formation, news, names, etc., to us. Mar- 
kets waiting. Enclose stamp. ‘‘Nisco, 
HDB, Cincinnati, 

MOTION picture » plays 3 wanted. You can 
write them. We teach you. No experi- 
ence needed. Big demand and good pay. 
Details free. Ass’d P. Schools, 69! 
Sheridan _Rad., Chicago. 


IF you want facts instead of fancies’ 
about Patents, address Benjamin & Bassett, 
140 S. Dearbern St.. Chicago, Til. 

~PATENTABLE Ideas Wanted—Send | for 
3 free books. R. B. Owen, 30 Owen Bidg., 
Wash., D. C. 


SILVERING Mirrors and Auto-trimmings, 


Plating tableware home. Plans free. Clar- 
ence Sprinkle, East Grant, Marion, Ind. _ 

~JNCORPORATE. Our lawyers do the 
work, saving you time, annoyance and 
money in incorporating under the. most 
liberal laws of Arizona. Laws and _ forms 


Southwestern Securities & Invest- 
Box D488, Phoenix, Ariz. 


free. 
ment Co., 
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WRITE Moving Picture Plays. $50 each AGENTS WANTED I NEED one energetic, dependable, repre- 
All or spare time. Correspondence course sentative in every county to take orders for 
unnecessary. Details free. Atlas Publish- AGENTS Wanted—If you know a chance | OUT hew Popular Mechanics book for boys 
ing Co., 3046, Cincinnati, Ohio. " when you see it you'll see this one now. called “The Boy Mechanic.’’ This is not 
“BIG money made. Baseball and football Big money—stylish, nifty clothes—little | @ story book, but a wonderful and _ inter- 
machines. Sullivan Amusement Co., St. | work—no experience or capital needed esting collection of 700 things boys love to 
Albans, ai can you beat that? We want agents every make and experiment with. A very large at- 


—_ ; where to take care of our business in their | tTactive book for the price, ot 50 Every 

“Now” ’! Bode, 2880p Main, Hartford, Conn, | Sits by wearing them. We furnish every for their con. it sells itself. Good liberal 
: a = ~ | thing complete and charge nothing for | Commission and exclusive territory, You 
EVE RY Advertiser Needs our New Ad- agents’ outfit. The swellest dressers every don’t have to be a professional agent to be 
vertising Rate Book. Lists 2,000 best ad- where are our agents and all we ask is | Successful with this highly meritorious prop- 
vertising mediums in America. Gives cirt- | that you tell people who inquire about your | OSition, Work in and around your home 
culation and rates, Contains special lists fino clothes where and how they can get town during spare time only if you cannot 
and advertising snaps, including “‘Ads That | them. You make big money—$10 a day devote all your time to it. Write today 
Pay.” sent prepaid for l0c, Dearborn Ad- | without trouble. Just a postal brings you | for full particulars to Manager Book Dept 


vertising Agency, 521 Dearborn § St., Chicago. | fyi) outfit free. Big, new sample book of Popular Mechanics Co., 6 N. Michigan 
I WILL start you earning $4 daily at | up-to-the-minute suitings sent so you can | A¥e., Chicago 
home in spare time, silvering mirrors; no pick out your first suit; also measuring IF you live in a small town and have a 
capital; send for free instructive booklet, blanks and everything you need. We pay little spare time, get our offer. Easy to 
giving plans of operations. G. F. Red- express on everything—not a penny for make $100 profit each season; still easier 
mond, Dept. 306, Boston, Mass. you to pay. Send quick before some one | to get your own clothes out of the profit 
INDEPENDENCE and fortune quickly | else gets the agency there—mail postal to- | on a few orders. No extra charge for 
attained in the Manufacturing Mail Order | day to American Woolen Mills Co., Dept. | fancy styles, golf bottoms, pearl buttons, 
business. I furnish Formulas, Manufac- 614, Chicago, Ill =. — sales easy. Write for free sam- 
turing Processes and Trade Secrets in all 500% PIT selli : jen | Biles and our new offer. Knickerbocker 
Sold under ‘postive guarantee: 18 | | Talloriug Co., Dept., 70, Chicago. 
years practical experience. Revision and | giass signs; resembles finest gold leaf; easily “AGENTS, earn “$10 per day, sell three 
improvement of Formulas and Processes— applied; samples free. Metallic Letter Co., | 50¢ ties $1. Free Monogram gold cuff links 
reduction of cost—utilization | 496 N. Clark St., Chicago. and stick pin. Bowden cleared $71—5 days. 
of waste materials, etc. specialty. Book ee  _—  } Cooper $40—4 days. Free samples. Comer 
jet. Formula List, and Valuable informa - WANTED—Responsible party to take Neckwear Co., 101 First St., Dayton, Ohio 
tion Free. W. L. Cummings, Ph. D., 127 charge of our business in each county, GENT = — =) = 
Standard St., Syracuse, N. Y. handling sale of Automatic Combination A S Wanted—Agents make 500 per 


~~ = - hed 1000 .©61¢ Tool, a combined wire fence stretcher, post cent profit selling ‘“‘Novelty Sign Cards.” 
line, write us. Charles A. Scott Co., 596 | t0!5- weighs 24 pounds. Sells readily to | jo04 v Buren. St. Chi am Co., 
Central Bldg., Rochester, N. Y. farmers, shops, contractors, etc. No experi- en \icago, 
5 : ence necessary, Descriptive catalogue; AGENTS make good selling our patented 
STOP Here! Let me start you in a home | prices and terms free upon request. Harrah | household articles. Send for our illus- 
1 


business that will bring you money every | Mfg Co., Drawer B, sloomfield, Ind. trated catalog. Peter Van Woert, Oneonta, 
day. Experience unnecessary. Spare time. - N. ¥ 
No canvassing. I furnish everything. Send AGENTS—Make money sure—quick WE offer : 
for proofs. Voorhies, Desk C. R., Omaha, | easy. New low-priced, self-heating iron. o the most profitable deal of the 
Neb The season is now on. Sells itself. Every twents Spe- 
home a prospect. Three sales a day means | & 8. 
MAIL ORDER SUPPLIES $40 profit a week for you. Write today for cialty Co., Altoona, Pa. = 
Money-making plans. Address, €. Brown “AGENTS make $5,000 this year. B 
oa _Invention, Vest Pocket Mfg. Co., 2847 Brown Bidg., Cincinnati, O. | your own boss inde pendent rear Be 
oat Hanger, Nickel-plated. Something AGENTS—Get particulars of one of the | ™0ey—your time your own, All or spare 
new, geod. seller. Stamp for particulars. : pone time, at home or traveling Write E. M 
Hutchison,“ Elmira, N. Y., Foster Ave. portable Gas Stove for Heating, Cook- | Feltman, Sales Mgr., 6718 Sycamore St., 
INCREASE your sales. Place your | ing and Baking. Sells like wildfire. Light | [iciunatt, O., today for full particulars. 
roposition before the readers of “Cartoons | in weight—practical. $25 to $50 per week. AGENTS—Both Sexes—We manufacture 
Magazine, 23,000 copies every month. A postal will bring our Money-making Propo- and control fastest selling household article 
Classified rate 2c per word. Mail in a | gition. The World Mfg. Co., 4745 World ever invented. Connolly, 123 Liberty &t., 
Cattoens Classified Dept., Bldg., Cincinnati, New_York. 
N. Michigan Ave., Chicago. “OWN a business—be your own boss. IF we had your address wed send free 
FOR ADVERTISERS Let us start you in Gold, Silver, Nickel, etc., | S@™mple and show you how to make $25, 
—~ - plating. Prof. Gray’s New, Low-price Plat- not one wet k, but weekly. G. Mfg. Co., 
per word | ing Outfits. No experience required. We | 20H Warren St., 
aces your ads in 133 different magazines. | teach you and furnish recipes, formulas AGENTS—Only one in the world, Kero- 
Regular price, ie, Lists free. Kings Maga- and trade secrets Free. Every home, store sene (Coaj Oil) i self. heating = —. 
zine, Box 13-P, Little Silver, 7 eee. a possible customer. Don’t delay. Send lutely safe. Odorless. Women wild about 
- YOUR 50-word advertisement in 16-page today for particulars. Gray & Co, Plating it. J. E. Daugherty made $300 in one 
7x1) magazine reaching 7,500 boys, 2c. Works, 895 Gray Bldg., Cincinnati, © , © onth Your territory oper Vrite quick 
lines display, 40c. Youths’ Magazine, | “MR. N-ail-Order Man: Get quick re- | terms. Thomas Iron Co, 262 Neal 
<nicago. turns. Established corporation supplies fast St.. Dayton, 
ADVERTISING rate @ folder, free. Rates, Mail-Order sellers; factory prices Classy AGENTS would you take a steady job 
information. Jukes, 910 Walnut, Phila- proposition. Beginners or established firms. where you can clear $20 to $30 weekly to 
delphia. Copyrighted Prospectus free Mississippi start and work up to yearly profits of 
2 30 WORDS in our big Postcard Monthly Valley Co., Inc., Box N629, Pittsburg, Kar $3,000 or more? No experience required 
25¢ Display inch. Elite Exchange VANTED rent nager in Great crew managers’ proposition. We 
3827 North Kenneth, Chicago tiso No manufacture. Middlemen profits saved. Get 
_ BARGAINS—15 -word ad, one year’s sub- canvassing. Success guaranteed. Big, ex ness: buildin 4 ~ hy 
scription 25c; extra words one-half. cent. pensive samples. Instructions, plans and M Davis, Pres ited, — Blk Chicago, 
Guaranteed 25,000 circulation. Digest, starter, all 10c postage. Manager (Dept. 48), — = am : SR 
Grand Rapids, Mich Myers & Co., Cambridge, Ohio TAGENTS daily selling our Handy 
— ool, 2 articles i one ghtnin ‘ 
THE Classified ad pages of the Denver AGENTS in every town (live ones). Best Sample free. ‘are. — 
Weekly Post will sell or swap anything | Selling household article. Start_ now. Big | Third sSt., Dayton, Obio ‘ = 
that the human family uses. Reaches over | (lemand for goods $25 to $50 a week. | ——\—.-> 3 — —_—— 
115,000 subscribers every week by Uncle Write today. The York Specialty Co., Dept. AGENTS 250% profit. Wonderful little 
=. No street or news-stand sales. A P, Lock Box 243, York Village, Maine. = : le a a Can be car- 
circulation not duplicated by rie in pocket. rite at once for free 
medium. The EXPERIENCED Aluminum Ware Crew | sample H. Mathews, 1962 Third 8t., 


3 Managers. Agents and Pot Men will find Yayton, 
newspaper between the Missouri River and | jt to their interest to write us relative to ——_ Ss 


the Pacific Coast Classified 3 NT nd 8 ted 
: = Se ads—3c per | our Spring and Summer Specialty Lin AGENTS and Salesmen wanted to sell 
word. Display—30c per line, $4.20 per A produces Morthangik Parcel Post Calculator. 100% 
inch. One ad convinces. Write for sample write Aluminum Factory Company La profit. Every tradesman a customer. Pocket 
copy. Subscription. price 35c the year. Grange Til. ’ - sample free Morgan Mfg. Co., Dept. U, 


SPECIAL Ad Offer—We will give you | ~_ Newport, R. I 


I WANT representatives in Factories, 


a One-Time trial ad in the United Syndicate Foundries, Railroad Shops, ete, Also Dis WONDERFUL New Household Specialty. 
(30 magazines), and the Agents Companion, | trict. Agents—handle “‘Dragon Hone for Lightning seller Agents wanted. |The 
for Sc per word. A. 8. Mankin & Co., | Self-Shavers’’ sharpens all regul ar and | Guarantee Supply Company, K 201, Main 
Alexandria, Va. safety blades. Sells for $1. imate St.. Rantoul, Til. 
ADVERTISERS— Here’s ; your opportu- Agents send for Hone, Terms and Quick WANTED If your “time is worth $50 
nity. Your proposition placed before the | Selling Plan for 50c. Chas. P. Rice, 356 | to $500 weekly, and you are a Patent Right 
for only Marshall Ave., Columbus, 0 Salesman, we want t get in touch with 
a ore reulation 23,000 copies. “AGENTS “Whirlwind Seller for sum- | You. Write quick. « idress Carthage Auto 
Ave., Chicago. N. Michigan | 7 \inds—orangeade, raspberry, grape, AGENTS fecome Christyized—Get into 
Amazing sales, wonderful profits, Get it a permanent business selling guaranteed 
TO MANUFACTURERS while it’s new. Write quick. American household necessities, saving consumer four- 
— Products Co., 3011 Sycamore §St., Cincin- fifths Enormous profits Big Special In- 
WANTED—A well equipped manufacturing nati, Ohio. troductory Offer. Investigate immediately. 
concern to manufacture an entirely new | 65% COMMISSION will be paid to a | Arthur N. Christy & Co., Dept. K, New- 
Automobile Wheel. more resilient. | limited number of live-wire agents to sell | New York State 
ticulars to only tan present type. Par- and advertise our goods in unoccupied “NEW Patent Burglar r Alarm. Agents 
108e qualified to handle | territory. Quick, easy_ sellers that are make $5 to $10 per day Sample 45c. C. 


a large pro iti a > 
position. G. E, 


Lovciaud, Palm- used in every home. Veribest Mfg. Co., F. Lee Mfg. Co., 1417 Belleplaine Ave., 
Elkhart, Ind. Chicago, 
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AGENTS Wanted—tiglit here is the one 
big chance of your life. If you want to 
make good money-—-$10 a day or more, as 
easy as rolling off a log, and get your swell 
clothes free besides, you can do it by act- 
ing a8 our agent. We are the biggest ‘people 
in the business and want our agents to 
make big money and be nifty, stylish 
dressers. Send a postal today for free $10 
outfit, including a big book of nobby suit- 
ing samples to select your swell agent’s suit 
from. Then take orders from people who 
admire your nifty clothes. They come to 
you—not you to them. This is the way to 
get rich—the sure, easy way. Remember, 
you need no money—everything is furnished 
by us free. We pay express on everything. 
Just send a postal, but do it today. You 
can't get started too quick, making this 
big money and wearing these stylish clothes, 
Address card to Paragon Tailoring Co., 
Dept. 614, Chicago, Il 

YOUNG Man, would you “accept and wear 
a fine tailor made suit just for showing it 
to your friends’ Or a Slip-on Raincoat 
free? Could you use $5 a day for a little 
spare time’ Perhaps we can offer you a 
steady job. Write at once and get beau 
tiful samples, styles and this wonderful 
offer. Banner Tailoring Co., Dept, 725. 
Chicago. 

A for 
Fastest 


Agents who “are smokers. 
direct or mail-order seller on 
market. Send fifty cents for sample pipe. 
Smoke it and «thers will buy from you. 
Write for liber, wholesale proposition and 
full particulars. Lane Sales Co., Park 
Row Building, New_York. 


YOU Vacuum Sweeper Agents owe e it to 
yourselves to get our ‘“‘direct from fac- 
tory’ prices and details of the newest and 
best machine on the market. Mfgr., 510 D, 


Fisher Bldg. , Chicago. 
AGENTS—$10 daily and m more can be 
earned by everybody undertaking an easy 


agency a# an extra; expert knowledge un- 
necessary. Write to Mr. Moritz, 696 Prin- 
sengracht, Amsterdam, Netherlands. (Post- 
age, 5c.) 

AGENTS make big money selling our 
“Instant’’ Heatless Trousers Press. Sells 
100% profit. Grasp opportunity. 
now. Sample 25c. Territories. D. 
Clifford Company, 10 Wall Street, New York. 


ATTENTION, Agents, 


Mail-Order general agents, Office Specialty, 


New: The Stenographers Friend— Bronx 
Note-Book Holder. Price, one dollar. 
Agent’s sample 50c. Proposition Free. 


Bronx Manufacturing Co., 

Cleveland. 
GENERAL 

*“‘repeater’’ 


Schofield Bldg., 
Agents establish ¢ 
business, handling 
Concentrated Tube Flavors, Soft Drinks, 
Toilet Preparations, Household Specialties, 
ete. Restricted territory. Liberal co- 
operation. Write quick. ‘‘Wil-Emi’’ Prod- 
ucts Co., 665 E. 104th St., Cleveland, Ohio. 

“PHOTO Pillow Tops, Portraits, Frames, 
Sheet Pictures, Photo China Plates. Re- 
jects credited. Prompt shipments: samples 
and Cat. free to agents. 30 days’ credit. 
das. C. Bailey Co., Desk B-1, Chicago, Ml. 

“VALUABLE Premiums and B ig Profits to 
Agents selling our order getting line of 
Guaranteed Pure Aluminum Goods, Our 
$200,000 capital backs you. ‘Write today 
for territory. Wm. J. Dick, Mgr., Dept. 
K 21, 20 W. Take St., Chicago. 

AGENTS Wanted—Write for attractive 
proposition on button hook puzzle. Latest 
thing out. Sells at sight. K. & C. Specialty 
Co., Dept. F., 638 3rd Ave., Milwaukee, 
Wis. 

SELL Art 
100% profits. 
4150 Madison, 

MAKE and Sell Your Own 
Formulas by Expert Chemists. We 
your Government Serial Number. 
for stamp. B Mystic Company, 


a profitable 
“Wil-E 


Show Cards, Everybody buys. 
Catalogue free. Powell Bros., 
Chicago. 


Goods. 
obtain 
Catalogue 
Washington, 


AGENTS Wanted—Rocker Vacuum Clothes 
Washer—Not a funnel pounder Sells 
$1.50, sample postpaid, $1. Quick sales, 
big profits. Money back if requested. 
Ingram Ca, 3 Stone St., New York. 

AGENTS—Electric Sign—l Flashes Change- 
able wording in radiant, sparkling beams 
of blazing electric light. Outselling every- 
thing at $10.00. Valuable, exclusive terri- 
tory. Sample free. Flashtric Sign Works, 
Chicago. 

AGENTS Wanted—‘‘Sept. 
Send $1 and we will send you 1 set of 
““Sept. Morn’’ goods, consisting of Stick 
Pin, Watch Fob and set of Link Cuff But- 
tons, and also 


Morn” Goods. 


' send you sample and full 
particulars of a good mail-order plan. 
A. 5S. Mankin & Co., Alexandria, Va, 
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AGENTS: Our $5.00 machines earn from 
$10 to $35 yearly for users. Sell 1 to 5 
machines in every home, school, church 


or place of business. Sell for $1.00 cash 
with $2.00 to be paid after the user is sat- 
isfied that it has earned him $5.00. We 
want agents in every city and town. Big 
profits. Agents pay us 50 cents—balance 
when user is satisfied. Write today for 
proposition. Get the agency now. Hard- 
ware Specialty Mfg. Co., 4411 Ravenswood 
Ave., Chicago, 

“THE Greatest Mail Order Proposition 
Ever Placed in the Hands of People lbesirous 
of Making Money by Mail, *“‘The Medical 
Field; “Building a Business With Beauty 
Preparations; ’" “Mail Order Book Busi- 
ness,”” and many other excellent plans fully 
explained in current Booster Magazine—the 
one bonafide publication devoted exclusively 
to Agents’ interests and all Mail» Order 
People. More read ‘‘Booster’’ than any 
other trade paper; this alone should con- 
vince you that today is the day to learn 
about Booster’s money-coining suggestions 
and principles. Join our ranks now. Let 
Booster put you next to money-making 
propositions—ones that actually make 
money! 10c brings two copies worth dollars. 
If dissatisfied we'll return your dime. 
Booster Magazine, Northwestern Building, 
Chicago, 

AGENTS—A free course in General Sales- 
manship is given to every man of our Sales 


Organization. This organization is a body 
of successful men selling the Handy Light; 
that unique electrical device which cuts 
the cost of electric lighting in half. Sells 
for $3.50, is used in home, office, store, 
factory; weighs only one pound. Sold by 
demonstration. All agents furnished with 
well planned methods for gaining inter- 
views. <A high-grade business for a man 


of ability and standing in 
General Agents preferred. 
full proposition by 
Light Co., 1103 
cinnati, Ohio. 


AGENTS—Something entirely new. A 
fluid that makes Automobile tires puncture 
proof. Does not injure rubber, will not 
harden or evaporate. Guaranteed to auto- 
matically seal any ordinary puncture. Costs 
fifty cents per gallon to make, and sells 
for ten dollars. You can make it in your 
own kitchen. Send one dollar for formula. 
Your money back if it fails. Address 
George Wack, Waterloo, Towa. 


CAPABLE Side Line Salesmen wanted 
in every locality to handle a nationally ad- 
vertised Specialty line of exceptional merit, 
Sells on sight, patented and guaranteed. 
Liberal commission. Splendid incomes easily 
made by energetic, experienced workers, 
Give complete details, experience, present 
line, references, territory in first letter. 
Sanitax Co., 2359 8S. Wabash Ave., Chicago. 


~AGENTS— $200 monthly distributing New- 
ell’s needle cases. Sell 115 needles in book 
for l0e and make 200% profit. Approval 
Plan envelopes make talking unnecessary. 
Crew Managers write. Send 10c for sample 


his community. 
Inquire for our 
addressing The Handy 
Handy Light Block, Cin- 


book and particulars. Newell Company, 
5O9N, Grand, St. Louis, Mo. 

LIVE Agents. Our new Carpet Clean- 
ing Machine, biggest improvement yet made 
in vacuum or suction cleaners. New ty 
just out. No bellows. No electricity. Un- 
equaled for speed and power. Low price. 
Exclusive territory. Feeny Mfg. Co., Dept. 
D-65, Muncie, e, Ind, 

“BUSINESS Opportunity—-To only one 


M. O. Dealer in 


each 
in a County, 


State or one Agent 
our Special self-filling fountain 


POPULAR MECHANICS ADVERTISING SECTION 


GENERAL Agents—Capable of calling on 
the big trade themselves and handling can 
vassers for the house to house and office 
to office business, to sell the newest electric 


specialty on the market; sold everywhere 
there is electricity, in the home, office, 
factory, store, hotel; liberal profits; sales- 


driving sample, weighs a pound, no experi- 
ence or knowledge of electricity required; 
shows how to use one light instead of two 
and get the same results; selis for $2.50, 
3.50, $5, and saves the purchaser an in 
vestment of $25. Write for particulars. 


The Handy Light Co., 155 Handy Light 
Bleck, Cincinnati, Ohio. 
BOYS! Sell Vest Pocket Mechanical 


Baseball Score Keepers. 
wants one. Big profits. 
Chas. Klaber, 
( Chie ago. 


LAV ib agents wanted for my patented shoe 
polishing outfit, Best repeat order getter 
on the market. Warren of Conn. averaged 
$5.25 daily last month. You can do as 
well. Write quick for particulars. Allan 
W. McKee, Dept. A, Plainville, Conn. 
_YOU_ can be your own boss with our 
Key Check Outfit. Good for $5 a day 
stamping names on pocket key checks, fobs, 


Every baseball far 
Send 3c for Sample. 
3408 North Kildare Ave., 


ete Sample check, with your name and 
address, 15 cents. Pease Die Works, Dept 
M, M, Winchester, N. H. 

AGENTS Salary or commission. Greatest 
seller yet. Every user pen and ink buys 
on sight, 200 to 500 per cent profit. One 
agent's sales $620 in six days; another 


$32 in two hours, 
la Crosse, Wis. 
EXCLUSIVE territory. 


Monroe Mfg. Co., X6, 


New article. big 


profits. Write for particulars, Sweet, 1015 
N. Main St. _ Los Angeles, Cal 

AGENTS—Get your name listed, 
many desirable propositions will be sub- 
mitted to you without asking. Canvassing 
Agents’ Registration Bureau, 123 Hart St. 
Providence, RK. L 

AGENTS: New $2.00 Automatic Adder. 
Sells easily. 100°. Get prices, N, Bassett, 
5921 Indiana Ave., Chicago. 


SANITARY 
proof cloth; 
St.. Boston, 

SELL Dry 
bargains on 
Cincinnati, O. 


AGENTS to take orders for Visiting and 
Business Cards; large profits: outfit free 
Forman Printery, Waterbury, Conn. 

PRACTICAL Adding Machine, $1; ad 
easily, accurately ; capacity, "99, 999, gag 
Order today; descriptive circular free 
Spring City Specialty House, Waukesha, Wis. 

VACUUM Cleaner Agents—See the U. 8 
new design ; nickeled extended nozzle; sweeper 
attachment; large profit; exclusive territory. 

S. Mfg. Co., Warren, 0. 

~ AGENTS—If You Can Sell Reliable 
medicines our Home Remedies will net you 
100%. Schell Medicine Co., Mohawk, N. 


“ANY can earn weekly selling 
L 


Kitchen 
agents. E, J 
Mass 
Coods 
earth, 


Aprons of water- 
« Co,, 23 Columbia 


Remnants. Greatest 
Kemnant Store Co., 


ANYBODY 
our household and office specialties. 
Shore Company, Michigan 
City, Ind, 


“PERFECTION Pocket 


Adding Machine. 


Lightning seller, Agents wanted. Cincin- 
nati Specialty Mfg. Co., Dept. R, Cincin- 
nati, Ohio. 


AGENTS, Canvassers, Mail-Order Men: 
Patented Household Specialties that are dif- 
ferent. Big profits for you. Sight sellers. 
Live wires wanted everywhere. Write quick 


for descriptive literature. The Pull-Kasy 
pen with large No. 3 solid Gold Pen at ‘6 > 
$6.00 per dozen. Special gross price with Mfg. Co., 20 E. Jackson Bilvd., Chicago. 
your own imprint. Guaranteed value, $2.00. 400% PROFIT selling our repeat order 
Single sample, 60c. The Van Winkle Pen | s00ds. Free samples and catalogue. Ben- 
Co., Franklin, Pa. coma Co., 7938 Bennett Ave., Chicago. 
PORTRAIT Agents- —Write for | prices on 400% PROFIT selling our High Grade 
Solar, Bromides, Convexed Prints and Pil- | work. Samples free. Gordon Co., North- 
low Tops. We ship orders back promptly. western Bldg., — Chicago. _ 
Try us. Horne Copying Co., 115 8. Jef- 100 MONEY-MAKL.: Opportunities 
ferson St., Chicago. Free. Hunter, 418 Sout . Broad, Phila- 
AGENTS’ sample, i5c. Belmont $1.00 | delphia. 
Silver- plated Safety Razor, can retail for ANCIENT Egyptian Secret—Royal In- 
25c. _ Guaranteed best on market. Rollins, cense. Most astonishing uses: a necessity 
Box 5272, Boston. and convenience; is attractively fragrant: 
“THE Agents Magazine will increase your | a mystery of centuries; large metal box, 
income. Shows you how to buy $2.00 Sellers | 25c; if not satisfied your money returned 
for 20c; 15 choice money-makers. Two No free samples Agents wanted—every 
months subscription, 10c. Agents Magazine, | town. The Traffic Co., 11370 Sheffield 
Chicago. Street, Pittsburgh, Pa. 


KLEANOL Specialties pay you very large 
profits. We make highest quality all-year 
sellers. Also holiday lines, Write now 
for exclusive territory. Kleanol Brush Com- 
pany, 65 Taylor St., Springfield, Mass. 

WOULD 7%c for guaranteed, Self- filling 
Fountain Pen interest you’? Retails for 25c. 
Offer 20 tells how. Sample, 25c. Rollins & 
Co., Dept. 36, Boston. 


“SELL the newest and greatest household 
inventions. Absolute necessities. Two sure 
repeaters. Big money -makers. Logan 
Manufacturing Co., 2313 Lyndale, Chicago. 


AGENTS wa. ted to handle manufacturer's 
line of solic «oil emblem rings, any lodge, 
$2.15 for sample, retails for over $5.00. 


Emblem Department, Beck Jewelry Co., 110 
Equitable Bidg., Baltimore, Md. 


POPULAR MECHANICS ADVERTISING SECTION 
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FREE—Big illustrated magic trick cata- 
logue. ‘Oaks Co., Dept. 7 76, Oshkosh, Wis. 


AG INTS To sell the newest electric ap- 
pliance on the market; sold everywhere there 
is electricity, in the home and office; liberal 
profits; sales driving sample, weighs a pound, 
no experience or knowledge of electricity 
required; it shows how to use one light in- 
stead of two and get the same results; 
sells for $3.50 and saves the purchaser an 
investment of $25; write for articulars. 
The Handy Light Co., 17 Handy Light Bik., 
Cincinnati, Ohio. 

MANUFACTURERS now assigning ter- 
ritory for new patent. Selling factories, 
stores, offices, houses. Every call a_ pos- 
sible customer. Antiseptor Co., Minne- 

GOLD Letters. Immense profits. 
Sample free. Johnston Co., Quiney, Il. 
~ AGENTS—100% profit—sell to saloons 
machine whirlwind seller. Free sample and 
salesmanship course. Two sales a day, 
$15 profit. Write. Simplex Mfg. Co., 
~ WANTED—Representatives in every town, 
big money and quick seller, for male or 
temale Send 10c for sample. Smith 
Manufacturing Co., 5547 Chester Ave., Phila 

AGENTS—tThe lowest cut-price wholesale 
house in the United States of late spe- 
cialties and _ novelties. Catalogue free. 
G. Davlin & Co., Dept. 10, Canon City, Colo. 

OPPORTUNITY for live agents; splendid 
household specialty, suitable for either sex. 
Write for particulars, Keegan Supply Co., 

tox 101, East Providence, 4 

AGENTS Wanted—Canvas mail box. 
Good seller. Write for price. Mail Box 
Man, 1803 N. Fairfield Ave., Chicago, Tl. 

“RICHARD” Knives sell in every family. 
Large profits. More agents, men and women, 
wanted. The Stephen Richard Co., South- 
bridge, Mass 

200% PROFIT. You can’t beat it. Sells 
everywhere, Free pocket sample. Our goods 
get the orders. Wm. J. Dick, Mgr., Dept. 
K4, 20 W. Lake St.. Chicago. 

AGENTS of ability and high character 
wanted on a new household article. Over 
100% profit. Special selling 4 - that pulls 
results. Address Merritt & Brock, 59 to 
69 Temple Place, Boston, Mass. 2 

POSTCARDS—%c to $3.50 per 1,000. 
Sample box, 500 for $1. Fountain pens, 
pennants, novelties. Write for particulars. 
M. Gross Co,, 2147 Arthur Ave., New 
York 

AGENTS—500% profit, free sample Gold 
and Silver Sign Letters for store fronts and 
office windows. Anyone can put on. Big 
demand everywhere. Write today for liberal 
offer to agents. Metallic Letter Co., 406 
N Clark, Chicago, U. S. A. 

AGENTS, Streetmen, Canvassers, Demon- 
Strators at country fairs and expositions, 
double your money quick. Brandnew wind- 
proof matchbox Light cigar in any wind. 

Sailors, soldiers, all outdoor smokers wild 
over them, Particulars free. Sample, 10c. 
Irmus Co., 2139 Seventh Ave., New York 

MONEY! Money! Money! If Bang Up 

agent and want easy money, send 10c for 
25c package “‘Quickbright’’ (none free) the 
wonderful polishing device. Exclusive ter- 
ritory. Great selling plan. Non-Nac B Mfg. 
Co., Rutherford, N. J. 
_ HUSTLING man_ under “BO years wanted 
in each locality. To join this Society and 
introduce our New Memberships Part or 
full time—$50.00 to $500.00 monthly Ex- 
perience not required. Address, I-L-U 
2022, Covington, Ky. 

USE your spare time to build up a mail 
order business of your own. We help you 
start for a share in profits. 27 oppor- 


27 
tunities. Particulars free. Mutual Oppor- 
tunities Exchange, Buffalo, N. Y. 

INCREASE your income selling “Quik- 
ernlightning’’ cleaner for the hands to 
automobilists, garages and machine shops, 
ete. Big de mand, exclusive territory, free 
sample Joliet Novelty Co., Joliet, TH 

SELL to automobile and motorcycle owners 
our electric horns. Guaranteed for five 
years. Loud and penetrating. Our prices 
are right. Your profits big. Economy Gas 
Vaporizer Co., Utica, N. Y. 

POCKET Lamp. No matches, no heat, 
always ready. Adopted by French Govern- 
ment. Big money for agents. Sample and 
Prices, 25c. Pocket Lamp Co., 710 Sth 
Ave., Lansingburgh, N. Y. 

LARGE income selling Specialty Rugs. 
Colored illustrations and important infor- 
mation free. Sample rug forwarded pre- 
paid, $1.00. Reference, Boylston Nat'l 
Bank, Boston. Dundee Mfg. Co., 46 Chaun- 
cy St., Boston, Mass, 


make $5 daily; experience unnecessary; T0c 
sample and particulars 
Le Beau Co., 3311 Belmont Ave., Chi- 


on $1.20 sale; 
x: ou x “A WEEK gua guaranteed 5 selling ing Pure 
Aluminum Cooking 


Cooking Utensils 


men at once for protected territory. 


THE Rie Mop and Furniture 
Duster are advertised in 


leading magazines. 
We need live represe ntatives for unoccupied 


One Dip Pen Company, 


» representatives for 
occupied territory to handle 


advertised and covers every 


GENERAL everywhere for our new 


illustrated circular 


AGENTS Wanted 


many repeat orders; 


Triplex Folding Handbag: 


mond & Bro., 35 West 


where we 


SOAP and Perfume Agents, write us, 
Big Profits. Goods Guaranteed. Hopfin- 
ger and Roth, 212 N. Second S8t., St. 
Louis, Mo, 

WIDE-AWAKE, active > agents or crew 
managers can secure special concession 
and reap the benefit from the best money- 
making agency proposition on the market 
by writing immediately for full particu- 
i Hugro Manufacturing Co., Chicago, 

HOU SEHOLD n necessity — recently | invented 
sells at 75e. Costs distributors 25c, 
Nothing like it on the market. Tested and 
approved by Good Housekeeping Institute. 
Get your territory now. Hugro Mfg. Co., 
Chicago, Til. 

$1,000.00 OR $400.00 a month—which? 
Agents make $20.00 a day. Start in small 
way, grow to big money class. Koehler 
made $12.00 first day, $16.00 second day. 
“Positive Proof Sales Plan,’’ combined 
with “‘Shakit,” makes big money ceriain. 
Make your friends wonder at your suc- 
cess. Act Quick; particulars for postal. 
Nat. Dist. Co., 1674 Belmont Ave., Chi- 
cago, Il. 

WE have agents making $200 weekly, 
selling our new specialty to merchants. Re- 
tails $7.50, your profit $5.00. No competi- 
tion; exclusive territory. Samples and de- 
scriptive matter free. Sayers Co., 408 Olive 
St., St. Louis, Mo. 

MAIL-ORDER Opportunities: 25 new 
Propositions. No competition! Make {5c 
profit on dollar order; complete outfit loc. 
Mail Dealers Wholesale House, 521 Frank- 
lin Bldg., Chicago. 

STOP Here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 


No canvassing. I furnish everything. Send 
for proofs. foorhies, Desk ©, R., Omaha, 
Neb. 


$5.00 RAINCOATS—Agents wanted every- 
where. You and many others in your sec- 
tion need Raincoats and would gladly pay 
Agent $5.00 for one. Why not be at 
Agent? Boston Raincoat Company, Sales 
Dept., Boston, Mass. 

AGENTS sell rich-looking imp ried 36x68 
rugs $1 each, Carter, Tenn., sold 115 in 
four days, his profit $57. You can do as 
well, Write for sample offer and selling 
pian. Sample rug by Parcel Post, pre- 
paid, 98c. A. Condon, Importer, Stonington, 
Maine. 

AGENTS make $5.00 to $10.00 a day on 
the start. Atkinson writes: ‘The best 
proposition I have found in my forty years 
canvassing.”” Permanent work Household 
necessity. Saving 80%. Write today for 
General or Local Agents terms. Free sam- 
ple. C. H. Stuart & Co., 16 Union 8t., 
Newark, New York. 

I WILL start you earning $4 dally at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Red- 
mond, Dept. 306, Boston, Mass 

300 TO 400% Profit to Agents selling our 
guaranteed U. S. Fire Extinguishers. Tre- 
mendous demand. Orders repeat. Exclusive 
territory to county and district managers 
United Mfg. Co., 1025 Jefferson, Toledo, 
Ohio. 

BIG Profits for You! ~ Manufacture Bar- 
ley Crisp. New confection Se package 
costs you le. Machine, instructions com 
plete $7.50 prepaid. Send 10c for samples. 
Barley Crisp Co., 1605 Hyde St., San 
Francisco 

YOU can make $$$$ as our general or 
local agent. Household necessity; saves 80 
per cent; permanent business; exclusive ter- 
ritory; salary or commission; free sample; 
credit. J. Pitkin, 113 Redd St., Newark, 
N. ¥ 


AGENTS Wanted—Mechanics and shop- 
men make over $100 a month in spare time 
selling transparent handled novelty knives 
and razors. Big profits. Sales easily made. 
Write for terms today. Novelty Cutlery 
Co., 67 Bar St., Canton, 0 

MEDALLIONS- -300% profit. Make up 
sour own goods and be independent. Cata- 
logue free. Resag (o., 1205 Randolph S8t., 
Chicago 

AGENTS—Sell the Primus, genuine 


Swedish wickless, coal-oil stoves. Smoke 
less, odorless Twice the heat of gasoline 
at one-eighth the cost. No danger of ex 
plosion. Big profits. James Anderson & 


Sons, Sidney, Ohio, American distributors 

OUR Agents make good money and get 
repeat orders easily. Dept. A, Consumers 
Direct Supply Co. Boston, Mass 

AGENTS—One cent invested in a postal 
card will bring you a $35 to $60 a week 
proposition. Sterling Aluminum Co., Car- 
penter Station 77, Chicago. 


AGENTS—New premium propositior 
manufacturers of the largest line in the 
world. First Aluminum 
made bears our trade-mar} Wanted live 
qui A Aluminum 
Mfg. Co., Lem I 

(CELLULOSIA) Door Pla new let 
tering pure gold, Send for sample case 
Nothing invested. 100°, prof to every 
Pul demand La Fon 

features Fuller Br Co., Hoadley 
Place, Hartford ¢ 
COST lc, s for 10 Rea nade sig 
letters Anyone apply I mited de 
mand. Five sampk Par 
| iculars free Everbrite ¢ S82 Third Ave 
New York 

AGENTS make big n ‘ a become 
saies managers for ir Fa office 
sellers Fine profits Pa ar ind sam 

ples free. Dept. 2 

| Baltimore, Md 

AGENTS get the ate bination 
egg separator ate 4 whit 

Agent's sample 25 c¢ I A. Burke 

S. Pear Gales g. I 

AGENTS make $5 pr la Name 
Plates, House Number Sig Pa 
free. Roscoe Ly Ba I 

5 tary Brushes Our produ is nationa 

need. Your t 

ritory is valuable Write for pa 1 
: Fuller Brush Co., Hoa Place Hart 
for Conr 

preserving ice in refrig R es ice 

ills one-half ext sive t 

esponsible parties Hars Mfg. ¢ Box 

654, Indianapolis, Ind 

- WOULD $40 a week i W 
r] seek a representative for ta i 
brand of guarar sold direct 

consume! pr ted  territor credit 

giv N. Parker M 73 Che S 

Phila Pr 

AGENTS-—Big n 

t ati alumi pil 

vater filter Write f ee 

and terms Criterior ( Naug 

ch ‘ 

STAMP Name \ Ix 
W supl blank s ou 
fits sample 

Hart Mfg. ¢ Desk 2 Db i St 

B N 
Two big prop i eve 

firt 

Inland Mfg. ¢ I 

} rest 4 lert 

! i I 

HONEST ma ‘ 

di ‘ fr ¢ 

a 

M 

AGENTS anted t 

H. W 

D Ss ‘ | 
MEN Wat i I \ | 
pa g $ da pward ‘ 

Mode Spe i | 

catalog Other big r > \ 1 

21st St., New 

City 

AGENTS wi wa t 

or womal! ne 

salary, ir ery are 

not represented Write Mfg 

Co., ) Dean Bidg., South Bend, Ind 
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HELP WANTED GOVERNMENT _ Examinations. Most FOR Sale or Royalty, 


POPULAR MECHANICS ADVERTISING SECTION 


automatic coai 


thorough preparation; $5; returned if not and garment holder, Pat Big money 


WE seek the services of several men of | appointed; particulars free. American Civil | maker. A. Johnson, 2455 Vermont Street 


practical experience and responsibility in | Service School, Washington, D. C. Quincy, ii. 
factory system work. One of the largest SPARE Time—No canvassing. Report in- ROOFING canvas painted one side: best 
and strongest Manufacturers in the —_ formation, news, names, etc., to us. _- made. Otis, Columbia St., Boston, Mass 
mobile Industry expects to have to f kets waiting. Enclose stamp. sco, = 
several positions connected with Storekeep- HDB, Cincinnati. MINE Foundry 
Study = WANTED—Circular distributors; enclose | Plenty of room for garage. Excellent op 
ning Work, Material Specification and Al- Distributor Co., Bilairs- Smith & Austin 
lied Lines. We wish growing men who 

have shop experience as a foundation, and “MY Lady of Dteams,” the coming big _ SHAPER a ~ 16”. Cross Feed 18%” 
whose study has been to increase the ef- | song success, A great song with an attract - Vise opens 8”. Complete with countershaft 
ficiency of the shop by 


branches. Automobile 
essential in all cases. 


means of the above ive title page. Ten cents in stamps or coin, 
connection is not | Marks-Goldsmith Company, Department D, 
All communications | Washington, D. C 


225. Grammes Sons, Allentown, Penna. 


wilt DO BE a detective. Earn big money. Write 

Address_P, O, Box 839, Detroit, Mich. John J. Gilles, Licensed and Bonded N. Y. ONE Hundred articles to exchange. List 

- Man be between = State Detective. Retired nts mber N. free. Seaco, York, Neb. 

30, to learn production engineering an Police Dept. 22 years Experience. 25 
public accounting in office of prominent | Huguenot St., New Rochelle, N. Y¥. In- trade Powers — Universal 
New York concern. No salary first year, vestigation solicited. Ww Cs for show 
but exceptional opportunity for man of | | property. ant amera Ticket Chop 


real ability. Address 


Institute of Busi- WRITE Moving-Picture Plays. $50 each. | per or electric sign suitable for picture show 


Hess I Engineers, Singer Building, New York, All or spare time. Correspondetice course | Oscar Anderson, L. B. 305, Newberry, Mich 


SALESMEN . Agents, 
Household necessity to 


We mean business, do 


sample, etc., ready to 


ing "Co 04! Publish- FOR ‘Bale or American razor and 
— safety a sharpener 1 ide 

WANTED—An Idea! Who can think of | Kansas Cutlery Works, 
you? brings some simple thing to patentt? Protect your FOR Sale i6-volum hot 
ideas; they may bring you wealth. Write 


phy, wireless outfit, violin. Want Reming- 
cern, Fir. 3, 197 E. Main St., Columbus, for ‘‘Needed Inventions’’ and ‘‘How to Get 1 ’ eming 


Ohio. 


~ GET a Government Job! See “ad on J page Ww Washington, DC 
33. Write now—today. 
Service School, Rochester, N 


FIREMEN,  Brakemen, 


Your Patent and Your Money.” Randolph | (00 typewriter or kodak. Sargent, Abrams 
_. | & Co. Patent Attorneys, Dept. 144, | Wis. — a 

WILL Exchange Jewellers’ Lathe for 
BE a Detective—Earn $25 to $75 weekly; | Screw-cutting lathe. Seaco, York, Neb. 
chance to see the world with all expenses 


Patterson Civil 


~ Railroads, 


ssoc 2¢ 
Vrooklyn, N. $3,000 YEARLY in your back yard! No |  WANTED—6 inch vibrator induction coll. 
WANTED by a large company. an ex- ginseng, mushroom dope. New industry | Trippe, Toms River, N. J. 
perienced and capable who. thoroughly WANTED--Second-hand stone crusher 


understands his busine 
of department working 


men, making elevator cars and enclosures. rs 
G.A., 9th Floor, 78 E. Madison St., Chicago, Kalamazoo, 


8, to take charge zine explains; editor helps you. Trial | to crush rock 


— Special : to size walnuts and smaller 
copy ith . Material wanted for buildir lriveway or 
about one hundred | \ark Walter, Editor, 42 Hanselman Bldg., private estate. Machine ment ‘be ‘in first 
Mich. class condition and preferably in New Eng- 


> a GO on e Stage. Vaudeville career of- land, as crusher will be used in Maine. 
MONEY, Proposition operate | with fered unnecessary. Man- Address with full particulars, « 

me in ® profit-sharing mail-order business. agers endorse my method. Instructive Popular M Mechanics Magazine, Chic ago 
Will place trial advertisement, furnish raudeville book free. Write today. Fred- ~- ~—— 

printed matter, goods to fill orders and di- at Dell Sta. 10, Jackson. Mich, WANTED to purchase complete file of 
vide the proofs... Particulars, Desk 198, | | magazine (Wayside Tales) year 

Hazen A. Horton, Tekonsha, Mich. WANTED—-Distributors, Men and Wo- 


Address W. T. c/o Cartoons, 6 N, Michi- 


WANTED—Young men and boys whether | ™eD—te, give, away free pkgs. Perfumed | gan Ave., Chicago. 


peri- 
employed or not, A cinch for those work- | Eorax Soap Powders; no money or ex 


ing in factories or mill. At least $2.00 to | &™ce mS Institute ‘<-e Ward & Com- GONS, SPORTING GOODs, ETC. 
$4.00 per day. A card will bring particulars, Anstitute, Chicago. 

cc. a — Co., 26 Kingsbury St., Wor- STOP Here! Let me start you in a home STEEL Fishing Rod T8e post fr 
cester, Mass. 


ee. 
business that will bring you money every Send for our bargain list. Gould & Gould 


FREE Illustrated Book tells of about | “ay. Experience unnecessary. Spare time. | Box 5143, Dept. 9, 
300,000 protected positions in U. S. service, | No canvassing, I furnish everything. Send 


Boston, Mass. 


Thousands of vacancies every year. There is | proofs, Voorhies, Desk C. R., Omaha, 
a big chance here for you, sure and gen- | Ne». - luck Postpaid, l2c. Angler, 4226 N. 
crous pay, lifetime employment. Just ask i WILL start you earning $4 daily at . ’ 


for booklet S29. No obligation. Earl Hop- home in spare time, silvering mirrors; no Albany Ave., Chicago. 


kins, Washington, D. 


BE a Handcuff King! 


ies paid in vaudeville. 


fying. Full instructions, 25c. Particulars 
free. Mack Co., Colling, Mich 


SPLENDID weekly profits in spare time | ing, surveying: methods most practical; 


at home. Mail-Order business; don’t worry room and board while learning; positions 
about capital. Boyd H. 


Omaha, Neb. 


THE Apprentice Department of the Gen- | West Seventh, Los Angeles. 
eral Electric Company of West Lynn, Mass., 


capital; send for free instructive booklet, 
~ Enormous salar- giving plans of operations. G. F. Red- PARTNERS WANTED 
Interesting, mysti- | mend, Dept. 306, Boston, Mass. 


—_—_— -—— - PARTNER, $2.000 investment. Silent o 
LEARN automobile repairing, driving on | active. Have patented, perfected practica) 
up-to-date cars; electrical, civil engineer- | household utility. Fills recognized waut. 
Appeals irresistibly, innumerable men and 
boys. Will manufacture wherever cond 
tions most favorable. Sell through mails; 
partnership absorbing entire profits. No 
transient novelty. Opportunity securing sub- 
stantial, permanent income from modest 


Brown, Dept. K, secured; satisfaction guaranteed; catalo 
free. National School of Engineering, 211 


«ffers excellent opportunities to Grammar SITUATIONS WANTED investment. James Mackay, 149 E, 127th 
School Graduates to learn one of the me- St., New York. 

chanical trades. Apprentices receive ade- LICENSED chauffeur wants position any 

quate wages from the 


beginning, both for | place in United States. References fur- MACHINERY, TOOLS AND SUPPLIES 
shop and classroom work. 


admitted at all times. 


Write for illustrated 495, Greene, N. 
catalogue. All applications should be sent 
to the Educational Department of the Com- 


Apprentices are | nished. Seven years’ experience. Lock Box 


FOR Sale—30 bp. Hamilton Gas Engine 
with flyball governor, $150. 35,000 Ib. Howe 
FOR SALE wagon-seale, $50. Two force pumps, 3%- 


inch plunger, 1%-inch suction, 1%-inch 
ANT spare-time work; mailing cir- g 


FINE French field glas:: originally cost | discharge, belt drive, high pressure service, 


culars. Good pay. No scheme. Details free. $30, for $10; very powerful; nearly new; $25 each. Used canvas belting 10-in. 4-ply, 
Hlome Pub. Society, 46 N, 12th, Philadel- will send for examination by addressing l5e; 12-in. 4-ply, =. 4-ply, 
phia, Pa. 131 W. Fifth Street, Cincinnati, Ohio. _ Mile 6-ply, tte per foot, P. O. Box, 1630, 

MAKE money writing short stories. Big “ELECTRIC sixty-pound pressure pum Milwaukee, Wis. ———E 
pay. Free booklet tells how. United Press chee, Address M. Bec ‘ker, Brillion, Wis. P 500-LIGHT Gas Generator for sale—One 
Syndicate, San_ Francisco 


USB your spare time 


——— PIERCE Arrow four cylinder, guaranteed | 500-light Sunlight Omega Acetylene Gas 
to build up a mail 


ood as new: must sacrifice, $200. Herbert Generator in first-class condition, ‘practically 
order business of your own. We help you g 


ive 
Kellam, Heron Lake, Minn. as good as new. Will make price attract 
she Ss. - particulars write The D. Wilcox Mfg. 

change, Buffalo, kinds typewriter, multigraph ribbons : first- tubular boilers 
MOTION picture plays wanted. You can class. Bargain. E. E. Bushnell, Los An- rok, ft al- 
write them. We teach you. No experi- geles, Cal Ibs, Address 
ence needed. Big demand and good pay. FOR Sale—One No. 50 Connersville ee tee Wits Dry Goods Company, 
Details free. Ass’d M. P. Schools, 67i | blower. Never been used. Will sell cheap. | Cneimert. So) 
Sheridan Rd., Chicago. Traction Company, Ander- | St. = 
BECOM Jetectives—Earn big money; | FOR Sale—One 2 cylinder | ga: 
mWrite $250 NATIONAL Cash Register, used | gine, 10 om 
Waangr, 1243 Lexington Ave., New York. | short time. Good as new. Price $175. | generator. ¢ complete, $250. 
Tept. 301. Guaranteed, Angsten-Koch Company, Chi- meter, and wen apne engine, 2 cyl. 
~ 300 400%, Profit to Agents selling our | $30. Garage, May- 

,endous demand. Orders repeat. Exclusive | owne’ ceptec se, 
to county and district managers. | ©31_ Hanover, Baltimore, Md. PULLEYS, 
United Mfg. Co., 1026 Jefferson, Toledo, LUGER 30, complete outfit $22. - Grant | Hangers; ~A ye Chicago. 
Ohio. Peifer, Watsontown, Pa. dry & Machine 
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TWO 1913 Evinrude detachable rowboat 
motors $45 each. Badger Motor Comp’y, 
Milwaukee, Wis. 
“SMALL serew cutting lathe at bargain. 
W. Arrasmith, Bayard, Iowa. 

~OXYAC ETYLENE Welding Machine Man- 
ufacturers, Safety, economy, efficiency, sim- 
plicity. Full information on request.’ Del- 
campe Welding Company, Bridgeport, C Conn. 

BUCKEYE Traction Ditcher, size No. 2 
apron traction, steam power, only cut 900 
rods, good as new, R. 8S. Swartz, Upper 
Sandusky, Ohio. 

“MECHANICS, write for circular of put- 
ty planes. Mfrd. by A. E. Olson Co., Hol- 
ton, Mich 


FLOUR & FEED MILLING MACHINERY 


CEMENT 


lers, bran dusters, dust 


reels, double, single, 2 and 3-pair high 


ENGINE CASTINGS AND BLUE PRINTS 


& Engineering Co., 


HARRISON “M. I. Key Filing 
Machine enables a novice to make perfect 
duplicate keys for all pin tumbler locks. 
Every machine guaranteed. Price $3. Spe- 
cial diamond-shaped files for making Yale 
keys for $1. Harrison & Co., 81% New 
a. 

REBUILT Leather Belting. Half the 
price, equal new in service, excellent ap- 
pearance, all sizes, satisfaction guaran- 
teed. Also new, 25% under dealers’ prices. 
Canvas Thresher Belting. Freadrich Belt- 
ing Co, Manufacturer, St. Louis, Mo. 


ADJIU STABLE file rack, holds 10 files, 
$1.50 each. C. H. Schell, East Liverpool, 
Ohio. 

GBHARS, Sprockets, Chains, etc., in 
stock and to order, Special equipment, ex- 
cellent location and management make pos- 
sible our good work, low prices, prompt at- 
tention. Try us on any size order. Send 
for catalog. Woburn Gear Works, Woburn, 
Mass. 


ADJUSTABLE | mould for casting soft 
metal vise jaws, $4.50 each. C. H. Schell, 
Kast oO. 


1,000 DRILLS, 200 milling cutters, half 
price and less. Bicknell, Janesville, Wis. 


VACUUM  cieaner pumps, tanks, hese 
and tools for stationary plant for house, 
flat or wagon. Prices wholesale. Assemble 
your own machine. Saves half. Vacuum 
Supply Co,, Ann Arbor, Mich, 


HAVE for sale several sizes of lathes, 
milling machines, drill presses, punch 
presses, shapers, planers, boilers, steam 
ergines, oil, gas and gasoline engines and 
wood-working Pinner, 122 
Water St., New Yor Be 


ENGINE Lathe, swings 9%”, takes 25” 
between centers. Complete set gears cut- 
ting all size threads 3” to 40”, $43.50. 
Grammes & Sons, Allentown, Pa, 


HOW to Run a Lathe. A 50-cent book 
for 10 cents postpaid. S$. B. Lathe Works, 
South Bend. Ind 


ENGINES AND MOTORS 


60 eycele, single phase 
% P. Holtver-Cabot $25; 1 
53: 1H. P. Wagner 1200 
speed $56; 2 H. P. Wagner $67. Motors 
bought and sold. Guaranteed repairs. Di- 
rect current motor and fan bargains. Write 
us your needs. Hyre Electric Co., 613 8. 
Dearborn St., Chicago. 
FOR Sale—Two cylinder Marine engine, 
opposed, 7 hp. $70. 4928, Gladys Ave., 
nicago, 


FOR Sale at a Bargain. New 5x6 four- 
cylinder governor-controlled engine, fully 
equipped with carburetor magneto. Will sell 
for much less than cost. Fred Hanson, 570 
Prior Ave., St. Paul, Minn. 

A. C. MOTORS, 1, 2, 5, 7% horse, 60 
cycle, 220 volt Westinghouse, practically 
new; low price, monthly payment. Also 30 
light D. C. Generator, $50, payments $5.00 
per month. Box 161, Troy, ¢ 

“FOR Sale—1 10 horse Otto gasoline engine, 
good as new, for $175; cost $400. Will 
trade for runabout if in good condition. 
Sun, Morris, Minn. 


NEARLY new marine gasoline engine, 2 
hp. Raby, Norvell, Mich 
MARINE Engines—A few brand new 
Liberty’’ Engines, 3—4 hp. Regular price, 
$65.00; our clean up price, $27.50. Baird- 
0’ Hara Co. Detroit, Mich 

COMP RESSION restored without rebor- 
ing. Motor boats, automobiles, pumping 
and agricultural engines. Wille Adjustable 


Piston Company, 1534 Fulton St., Brook- 
lyn, N. Y. 


REBUILT Engines—We have on hand a 
number of rebuilt ‘“‘Buffalo’” engines, guar- 
anteed, at greatly reduced prices Write 
for bargain list. Buffalo Gasoline Motor 
ie 1293-1305 Niagara Street, Buffalo, 


a. 


Catalog for stamp. 
Manufacturing Co., 85: 


MANUFACTURING 


Hardware Specialties 


>ractical Machine Works, North Chi- 


; fine aluminum castings for 


for power is taking the place 

for reasons of economy. 
about this great change by 
non-technical book 


ier Mechanics Book Dept., 


WRITE for our proposition on 
Forming dies and 
Complete equipment 


WIRE Goods, kinds, 
553 W 


BOATS AND LAUNCHES 
MOTORCRAFT Encyclopedia 


ular Mechanics Book Dept., 


blacksmiths are contained 


“BLACKSMITHS — Learn hand-wrought 
guiding principles and 


Mechanics 


the and the 


Forging and Welding different kinds of steel 
hardening and tempering to a standard by 


expert that means good jobs and big money. 


, working drawings and patent drawings 


Institute Electrical 


IF you want the best information on 
cement and concrete construction, subscribe 
for Concrete-Cement Age, leading cement 
and concrete monthly. Sample copy, 10 
cents. Yearly subscription, $1.50. Con- 
crete-Cement Age, 135 Newberry Blidg., De- 
troit, Mich. 


ELECTRICAL 


RENEW old dry batteries: 3 best meth- 
eds with complete instructions, 20¢, Guar 
anteed. Formula Bureau, 3311-E. Belle- 
plaine Ave., Chicago. 


DETECTIVE Phone—Make one your- 
self. You can hear a whisper. Plans and 
information, 25c, Lobe Mfg. Co., 167 W. 
102 St., New York City 


STAMP COLLECTING 


STAMP Album with 538 Genuine Stamps, 
incl. Rhodesia, Congo (tiger), China (drag- 
on), Tasmania (landscape), Jamaica (water- 
falls), ete., l0c. 100 diff. Jap. N. Zid., 
etc., 5c. Big list; coupons, ete. Free. We 
4 stamps. Hussman Stamp Co., St. Louis, 


POSTPAID, twelve cents, a Gem packet 
of stamps from Gem Stamp Shop, 19 Miik 
St., Boston, Mass. 


SOMETHING New— ‘Approval Packets,” 
25 stamps free to new applicants. Hawkins, 
Originator, Raton, N. M. 


~ SELECTIONS of desirable stamps ps sent on 
approval at 70 per cent discount. Reference 
required. Emory Renoll, Hanover, Pa 


USED Stamps wanted, 2c. 
A. C. Roessler, 
“40 VARIETIES U. 8. l0c. Chou- 
acoet Stamp Co., Me. 
MEXICAN Revolutionary Stamp, c 
stamps. International Publishing Co., Tuc- 
son, Ariz. 


FIVE old issues free to approval appli 
cants. Leon Cass, 2010 Darien St., Phila- 
delphia, Pa. 

50ec AND $1.00 U. 8S, 1909, both with 
bargain lists, 33c. Ohlmann, 75 Nassau, 
4 

ldc BRINGS coin, 250 stamps, Paper 
Lists, Sheets, ‘“‘“X-T-C,"’ Gobieville, Mich 

FIFTEEN different old Hawaiian stamps, 
$1. Send money order or Greenback in pay 
ment. James Steiner, Box 75%, Honolulu, 
Hawaiian Islands, 

FOREIGN Stamps Free; 52 different 
foreign, including China and Venezuela, 
to all who apply for our high grade ap 
proval selections. Send two cent stamp 
for return postage. Edgewood Stamp Co., 
Dept. H, Milford, Conn 

BARGAIN sets 5c each with net approvals. 
Ten Greece, seven Newfoundland Palm 
Stamp Co., Los Angeles, Cal 

FOREIGN Stamps, Packet of 200, all 
different, for lic only. ayn Stamp Co., 
138 North Wellington St., Los Angeles, 
Cal. 

STAMPS on approval Good U. 8S. and 
foreign Reference necessary. Premium 10 
Mexican Mrs. Louise Kellogg, West Hart 
ford, ¢ Con in 


PACKET of 23 stamps; no two coun- 
tries alike, 500 hinges. Set of $1 and $2 
U. S. Rev., all for 5c. Mention paper. 
Miami Stamp Co., Toledo, Ohio 

STAMP Album with 538 Genuine Stamps. 
including Rhodesia, Congo (tiger), China 
(dragon) Tasmania (landscape), Jamaica 
(waterfalls), etc., 10c. 100 diff. Jap., N 
Zid., ete., 5c. Big list: coupons, ete. Free 
We buy stamps. Hussman Stamp Co., St. 
Louis, Mo. 

25 DIFFERENT British Colonials to ap- 
plicants for stamps on approval who send 
2c postage. Nickles, Box 2466, Washing- 
ton, D. C. 


STAMPS—105 China, ete., stamp dic- 


tionary and list, 2c. Bullard, Sta. A, 
Bost on 

STAMPS, ~ 100. all different, free Post - 
age 2% Mention paper Quaker Stamp 


Co., Toledo, Ohio 


24 VARIETIES Cuban stamps, 19 cents 
List of 6,000 low-priced stamps free. 
Chambers Stamp Co., 111 P. Nassau &t., 
New York City 


205 DIFFERENT foreign stamps, 101 
United States, 60 Japanese or 50 Asiatic 
free. Remit 25c six months subscription. 
McKele’s Stamp Weekly, Boston, Mass, 


* ECIAL bargains in second-hand At 
ttitwa mills, burr mills, crushers, corr 
collector yuri 
fiers, 
roller mills, sieve bolters, receiving separa 
tors, scourers, et« Write for descriptior 
and prices Sprout, Waldron & Co., P. O 
COMPLETE working drawings f &§ H, 
P. vertical engine. Price $1 Mechanical 
Design “Alfred L. Car- 
sol 1830 Croskey St., Philadelphia. 
GASOLINE Engine Castings. with draw 
Cin 
cinnati, Ohi 
WHE equipped for manufacturing 
and Electrical Suz 
plies, Cutting Gears, Worm Gears, in any 
quantity on Castings tras st 
ings. 
cago, Ill. 
BRASS, aluminum and t ze castings 
for all DUrpOses 
: patent models. Lunde and Childs, La 
Crosse, Wis. 
of 
all 
3 new 
tten 
man. 192 pages, profusely illustrated, 
postpaid, Popu 
6 N Michigan 
Ave., Chicago. 
Blanking 
ress work 
k in any 
quantity Ss. D. Childs & Comp , Chi 
- 
mace 1 order 
. Monroe 
= = Chicago 
book that tells 100 thing ever motor 
boatman should know H te reome 
neine troubles rice postpaid Poy 
6 N. Mi ga 
‘ 
— = CHART of a_ moder ar boat 
showing a! naming ove 0 a Size 
1x28 inches Prints ‘ Plate paper. 
Shows clearly and dist t \ the 
Me ani Book Dept M 
Ave ag 
BLACKSMITHS 
SHOP Notes—Many valu for 
postpa or $5 per set pr ! 
Mechani Book Dept N. Michig 
Avenue cl Ago. 
lerhie al rge work pract 
6 N. Mi 
scarce a few 
acksil 
make the tools for a f geon to t 
colored charts Any si a 
All for dollar f 
samples fre¢ Ww. M. 1 
MECHANICAL ENGINEERS 
MECHANICAL drawing 
American Drafting Burea Webster Bldg es 
Chicago 
PATENT drawing lesigning 
printing Advance Engineer 
18] Brook ‘ Indianapoli I 
CONSULTING Engineer—A. M Ameri 
tan Engineers Pra 
tical advice Maximilia Weil, 2 Rector 
St., New York 
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RARE COINS 


WIRELESS 


SECTION 


GAMES AND ENTERTAINMENTS 


$15 FOR Dollar 1858. We pay to $1,000 
for rare coins to 1909. Many very valuable 
in circulation. Get Posted. Send 4c for 
our large illustrated Coin Circular. It may 
mean much profit to you. Send now. The 
Numismatic Bank of Texas, Dept. 3, Fort 
Worth, Texas. 

10 VARIETIES foreign coins 12c, 20—-25¢; 
50, $1; 100, $2.50. Burgess Co., 522 Bea 
con, Toledo, Obto. 


OLD Coins Bought and Sold. New Spring 
catalog just out, free to collectors only. 
Buying coin catalogue quoting prices I pay 

Wm. Hesslein, Paddock Bidg., 
Tremont St., Boston, Mass. Over Wood- 
ward's Drug. Store. 


$4.25 EACH Paid for U. 8. Flying Eagle 
Cents dated 1856. We pay cash premiums 
on hundreds of Old Coins. Send ten cents 
at once for New Illustrated Coin Value 
Rook 4x7. It may mean your fortune. 
Clarke & Co., Coin Dealers, Box 15, 
Le Roy, N. ¥ 

ALL for 30¢. A 2e California gold 
piece. A premium coin caiaiaa. A selling 
list. A pocket piece. A lucky see@. C. J. 
Carey, New Rochelle, N. Y. 


FORMULAS AND TRADE SECRETS 


CHEMICAL and Microscopical Analyses 
of Technical, Household and Toilet Prepa- 
rations. Practical working formulas de- 
veloped by an experienced Chemist. Cor- 
respondence invited. J. B. Dunnican, 
Analytical Chemist, 250 Electric Ave., 
Rochester, N. Y. 

WE can farnish a high-grade guaranteed 
formula for anything. $1 stamps or a 
dollar bill will do. Cole Chemical 
1309C W. Madison, Chicago. 


CLEAN hands in 2 minutes. Removes 
grease, paint, stains. Cheap and = easily 
made. Send l5e for formula. Geo. M, 
Studebaker, Jr., Dept. EK, South Bend, Ind. 


RENEW old dry batteries! Send 25e¢ for 
complete guaranteed formula and instruc 
tions; regular price, $1.00. If dissatisfied, 
we'll return your quarter, you keeping in- 
structions besides. Northern Supply Co., 
14 Randolph, Chicago 


3,000 “FORMU LAS and “Digest, one year, 
Hee, Silvering mirror formula and 150 
other formulas and Digest, one year, 25c. 
Digest, Grand Rapids, Mich. 


“NINETY money-making secrets. Dime, 
coin. Box 265, Levis, Canada, 


DON’T waste good money on “Dead 
Ones,”’ but read my acivertisement in Miscel- 
laneous Column regarding my new collection 
of Formulas. Liscomb Miller, Pioneer 
Chemist, Marietta, _ Georgia, 


1,000 TRADE “Secrets and formulas, 
23e. 500 special formulas, 20c. Resilver 
mirrors, guaranteed process, 20c. Make 
Sneezing Powder and Itch Powder, Ite 
each. Entire lot 50c. Formula Bureau, 
S311-E, Belleplaine Ave., Chicago. 


SILVERING Mirror formula (guaranteed) 
with complete working instructions, 20 cents. 
Manchester Mirror Co., 1424 Beaver Ave., 
ittsburgh, Pa. 


20,000 FORMULAS, Price $1.00, Prepaid, 
Complete list, 4c stamps. Edm, Bromley, 
Watervliet, N. Y. 

LOT selected formulas, 25c. Louis, 150 
N. Charles, Wichita, Kan. 


SILVERING Mirrors formula; com- 
plete working instructions, 20c. Scientific 
Bureau, W. Lynn, Mass. 


500 VALUABLE formulas and complete 
encyclopedia of everyday wants. This 
splendid book, 10c. H. Essex, Box 476, 
Baltimore, Md. 


SAFETY BLADES SHARPENED 


SAFETY Razor Blades Sharpened on the 
“‘American’’ machines are positively sharp. 
If none of these machines are in operation 
in your locality, then send your blades to 
us. We will sharpen them for you at these 
rates: Gillette and other small blades, 
2%c each. We also sharpen and hone the 
erdinary razor. Do you want to add to your 
income? See our display ad on page 141. 
Address American Sharpening Machine Co. 
(Inc.), Dept. P.M., 184 Washington Street, 
Chicago. 


WIRELESS S.t. How to Make—#6-page 
book telling how to construct at small 
cost an outfit suitable for transmitting four 
or five miles. Price, 50 cents, postpaid. 
Popular Mechanics Books Dept., 6 N. Michi- 
gan Ave., Chicago. 


FOR MEN 


(LEAR Havana Cigars served direct from 
factory. Prices from $5 up per 100 de- 
livered; a sure saving of 20% on highest 
grade goods. From any order, five cigars 
can be used free for samples; if unsatisfac- 
tory, money is refunded on return of balance. 
Write for booklet. A. Kamirez & Co., 1616 
17th St., Dept. M, Box 998, Tampa, Fla. 


BOW-LEGGED Men—Relief in Sight— 
Our New Invisible Guards make trousers 
straight and trim. Price, One Dollar. 
Suburban Supply Company, Department B, 
Station, Philadelphia, Pa. 

GUARANTEED $1 Safety Razor, 25c, 
coin. Blades supplied. Jones, 624 East 
Ontario St., Philadelphia. 

GET the greatest beard remover ever 
known. No need of a_ barber. Perfectly 
safe, never fails. Use it daily for 6 
months, renew for 25c. $l. M. F. 
Co., 710 Sth Ave., Troy, 


FOR Sale—40,000 pounds “leaf to- 
bacco; mail stamps for samples. Anton 
Wavrin, Franklin, Ky. 

SAVE money on shoes! Factory to feet. 
You save retailer's profit and get better 
shoes. Fit and entire satisfaction guaran- 
teed or money back. Style book free. Path- 
finder Shoe Co., Dept. P, Dudley, Mass. 


FOR THE HOME 


HOUSEWIVES, why pay 25 to 50 cents 
a pint for polishing and cleaning oils when 
you can get a guaranteed formula for $1, 
better than all other kinds on the market? 
Address Clive Ahearn, Kinde, Mich. te 

MAKE and Sell Mission Furniture— 
From our instructions one man who was 
an amateur made and sold $400 worth of 
just one article alone. We give you 98 
designs and easily followed directions for 
making each piece in 3 books at 50 cents 
each or $1.50 per set, postpaid. Popular 
Mechanics Book Dept., 6 N. Michigan 
Ave., Chicago. 

PORTFOLIO of 100 designs drawn to 
scale easiiy understocd. Attractive, usable, 
simple, modern furnitufe. $2 postpaid. 
Saves the price on first piece of furniture 
~ eee Crater & Holt, Grand Rapids, 
a cn 


ARTISTIC Lamps and Shades in metal 
and art glass easily made by the amateur 
craftsman from instructions given in our 
book of 18 designs ranging from ordinary 
reading lamps to pretentious chandeliers. 
Expense only slight. Price of book 5c 
postpaid. Popular 7 Book Dept. 
N. Michigan Ave., Chicago. 

“MAKE your own mission furniture at t the 
minimum of expense. Our 3 books ‘‘Mis- 
sion Furniture. How to Make It."’ Furts 1, 
2 and 3, tell in plain, simple language 
just how to make 98 different pieces. Full 
dimensions, working drawings and half tones 
of finished articles. Price, 50 cents each 
or $1.50 for the three volumes, postpaid. 
Popular Mechanics Book Dept., 6 N. Mich 
igan Ave., Chicago, 

FOR That Boy—He will appreciate a 
copy of the great boy’s book “‘The Boy 
Mechanic’ that tells about 700 different 
things fop boys to do and has 800 pictures, 
480 (7x10) pages, cloth, big, handsome book 
for the price, $1.50 postpaid. Popular Me- 
chanics’ Book Dept., 6 N. Michigan Ave., 
Chicago. 

METAL Work and Etching—A 96-page 
handbook for art metal workers telling how 
to make a great variety of useful and orna- 
mental objects, such as desk sets, arts- 
crafts, jewelry, etc. Price, 50c postpaid. 
Popular Mechanics Book Dept., 6 N. Mich- 
igan Ave., Chicago. 

BEAUTIFUL arts-crafts lamps—Anyone 
can make them out of paper, cardboard and 
wood. 16 designs. Inexpensive yet artistic. 
Complete book of instructions. Price, 50c, 
postpaid. Popular Mechanics Book Dept., 
6 N. Michigan Ave., Chicago, 

‘LAMP Shade Frames, all "descriptions, 
made to order. Cooley Mfg. Co., 5 . 
Monree St., Chicago. 


FOR WOMEN 


SAFETY razors sharpened: two cents 
each. Guaranteed. Blade box free. Elec- 
= teens Co., 134 Shelby St., Detroit, 

cn. 


ROSE beads. Special offer. 19-inch 
chain postpaid, $1. Colors, black, pink, 
lavender, Catalogue free. Pacific Novelty 
Co., Long Beach, Cal. 


MAGICIANS—We are headquarters ti 
handcuffs, mail bags, strait jackets, milk 
cans, and everything in the escape line 
Large new catalogue, which also contains 
a complete line of novelties, tricks, puz 
zies. Free. Oaks Magical Co., Dept. 75 
Oshkosh, Wis. 

GREEN BACKS—-Stage money. bunch 
4-25c. Eureka Supply, P26, 3827 Nortt 
Kenneth, Chicago. 

LEARN to Entertain; 25¢ Card Trick 
4c, stamps, with catalogue. Please address 
Walwen Co., 150 Nassau St.. New York 


FREE! Latest card trick, worth 25c, als 
two Catalogues on Magic and Novelties 
All prices reduced. Send ten cents for 
postage. E. G. Fallin, Dept. A, 6028 Sri 
Ave. So., Birmingham, Ala. 

VENTRILOQUIST figures $4.50 up. Magic 
tricks, etc. Big catalog, 2c. Old reliable 
dealer. 7 2 Parlors, B-64 Sabin, Provi 
dence, R. 1. 

~ MAGIC TANG save money! Our new illus 
trated Bargain ‘Catalogue contains more New 
Magic Tricks than any other. It’s free 
Lowest prices, Honest service. Eagle Magi 
Store, Minneapolis, Minn. Wholesale and 
retail. 

1,000 GREAT Jokes, Magic, Riddles, 
Puzzles, Novelties, Catalogues and Samples 
all for lie. De Vitto Mfg. Co. (12), New 
Dorp, N. ¥ 

TRICKS, puzzles, joker’s goods, snake 
flashlights, cameras, all sizes, cat in bag 
all the latest trick pencils, trick mirrors, 
sneeze powder, itching powder, smell bombs 
shooting cigars, trick matches and cigarettes 
serpent eggs, 100 others. Send for illus- 
trated catologue today. Get acquainted with 
our goods and prices. Wholesale and re 
tail. J. Grandefeld, 1238 Theriot Ave 
Bronx, New York 


~ MAGIC Tricks, Books and Supplies. Big- 
gest line in the world. Large, 160 page, 1! 
lustrated, professional catalogue, ten cent, 
Chicago Magic Company, Dept. B, 72 West 
Adams 8St., Chicago, 

SOONER Dog, Sitting Clown, and Pills 
23c. Stovers, Millersburg, Pa. 


13 FUNNY Love Letters (read two ways 
10¢; Ose Magic Tricks, with coins, cards 
etc., 10¢. Magic Bureau, 3311E, Belleplaine 
Ave., Chicago 

MAGIC catalogue and five coimplete 
tricks, five cents. Gilnoveo, 11128 Crescent 
Morgan Park, Chicago. 

MAGIC pocket trick free. Worth h 25¢ 
With illustrated catalog of 250 tricks, puz 
zies, illusions for 6e Stamps. Magic Co. 
Sta. 10, 249 West 38th St., New York. 


~ CHICKEN Inspector Badges (latest joke). 
lic pp. Perey Ewing, Decatur, I 


MUSIC 


MUSIC Lovers—Send us your name and 
address for beautiful copy ‘‘Soul of the 
Rose’* waltzes; big Music Lovers’ Guide 
containing music from over 60 popular songs 
and plano pieces and bulletin of valuable 
advice to music lovers, all free. State 
whether you sing or play. Send no money 
ey Music Co,., Dept. 6808, Washington 
¢, 


“ON the Panama!’’ Greatest success. Nine- 
ty thousand sold, 20c. To Popular Mechanics 
readers, lic a copy No stamps taken. 
Durant, Music Publisher, Brighton, Mass. 

SHEET Music—Twenty-five classical or 
one Hits for $1. Oakwood Press, Newark, 


PLAY Piano or Organ selections in- 
stantly without teacher, or $1,000 forfeited 
Astonishing particulars free. Musician Self- 
Maker, 2817 Lake, Chicago 


RYANA, simple ragtime in octaves, very 
easy to play, 10c, postpaid. Catalog free. 
Lester Meixsell, Covinzton, Va. 

MY Lady of Dreams, the coming big song 
success. A great song with an attractive 
title page. Ten cents in stamps or coin 
Marks-Goldsmith Company, Department A, 
Washington, D. C 


PIANOS AND MUSICAL INSTRUMENTS 


UNUSUAL Bargains in Used Pianos—200 
good pianos taken in exchange for Virtuole 
player pianos, many like new, all overhauled 
in our workshop, at about one-third regu- 
lar prices. Included are Steinways, Hallet 
& Davis, Knabe, Kimball, Chickering, etc., 
uprights and grands. Prices, $45, $70, $95, 
$100 and up to $125. Shipped anywhere 
on approval; cash or easy payments. Write 
for illustrated catalog and complete price 
list. Hallett & Davis Piano Co., 106 Vir- 
tuolo Building, Boston, Mass. 
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FOR Sale—B cornet, used short time. 
Cost $60 at factory; have quit music. Will 
sell cheap. Also have old Cremona Violin. 
Albert Spatz, Elsah, DL 


DUPLICATORS AND DEVICES 


Duplicator, Make 100 copies of 
drawings or typewritten letters. Complete 
materials for making, 50 cents. Send for 
circular. Scientek Laboratories, Dept. A, 
Madison, Maine. 

LETTER Files—Four-drawer vertical, 
$8.95. Complete with guides. Muney-back 
guarantee. Hobart Bros., Troy, Ohio, 

THE Modern Duplicator, made _ without 
glue or gelatine, is the World’s Standard. 
Fifty to seventy-five exact duplicate copies 
can be made from each one you write or 
draw with pen, pencil or typewriter. $2.40 
to $6.00 according to size. Booklet Free. 
Durkin, Reeves & Co., Mfrs., 339 Fifth Ave., 
Pittsburgh, Pa. 

“HOW to get a Hektograph that will make 
150 copies in 10 minutes: letter size, $2. 
Write for eircular, Heyer Duplicator Co., 
118 No, La Salle St., Chicago. 


MAILING LISTS 


GET a 


6.000 LIVE bona fide agents’ names, $1.00. 
Mo: rgan, 312 Madison, Chicago. 
ANY Classification—anywhere. 


Mention 
kind wanted, ‘‘Nisco,’’ SDB, Cincinnati, O. 


FREE to business men, copy of our com- 
prehensive ‘Silent Salesman.” Contains 
wer 2,000 different classifications of Mail 
ing lists with number and price of each 
list, and information every business man 
needs. Accept this ‘ree offer. Trade Cir- 
“ular Addressing Co.. G 164% W. Adams, 
Chicago. 


BUSINESS SERVICE 


COMMERCIAL and technical 
tions into Portuguese or Spanish, Letters 
multigraphed in either language. A. de 
Araujo, 824 White Bidg., Buffalo, N. Y. 


TYPEWRITERS AND SUPPLIES 


transla- 


TYPEWRITER Bargains, 
slightly used and rebuilt, 
none; satisfaction guaranteed. New ap- 
pearance, perfect order. Typewriter Sales 
Co., Ferguson Bldg., Pittsburgh, Pa. 


All Makes, 
lowest prices, bar 


PRINTING AND ENGRAVING 


100 FINEST quality calling cards, in- 
cluding a handsome book form card case, 
for only 39c. Ali the latest letters, in- 


cluding Old English. Save money on your 


Printing. Write The Sterling Print, Box 
874, Sterling, Mass. 

~ 1,000 IMITATION ty typewritten letters, 
heading black, body purple, $3; $2 5,000 
lots; others $1. Colored art ad slip, 3% 
x54, 150 words, 38c quantities: single thou 
sand $1 postpaid. Elegant samples free. 
Good's Printery, Harrisonburg, Va. 

ENVELOPES— 100 40c, 200 The, 300 $1, 


500 $1.50, 1,000 $2.50, 


George 
Dixon, Til. 


Stackp« le, 


~ FIRST- CLASS Multigraphed Letters 
Prices reasonable. Zopf & Woodward, 30) 
Chickering Ave., C incinnati, Ohio. 


250 BOND 
printed, $1. 
Press, ‘hicago. 


YOUR name printed on 100 finest ~ qual- 
ity cards, 30c—address l0c extra—Script, 
Old English, or plain. Samples. Owen 
Dicks, Dept. _ J, Kenmore, N. Y 

MULTIPLE Typewritten 
est prices. Specimens free. 
ter Service, 22 Patterson 
land, Md. 

1,000 3%x6 BOOKLETS, eis 
cover, $10. 


Envelopes 
Samples 


and 
free. 


Letterheads 
Mercaaitile 


Low- 
Let- 
Cumber- 


Letters, 
Potomac 
Avenue, 


eight “pages and 
Other printing cheap. Samples 


free. Printer, 908 Walnut, Philadelphia, _ 

GET samples of our §$-line stationery, 
2c, $-Bill The Printer. M-144 W. Supe- 
rior Street, _ Chicago, 


PRINTING—1,000 Letterheads, Enve lopes, 


Statements, Billheads, Tags, $2. Catalogs, 
Booklets, Circulars. Samples for stamp. 
A. DeMay Printing Co., Jackson, _ Mich 


~ EMBOSSED Letterheads 
price of Common or Flat Printing. 
Turner & Dunlap, 
“a. 


Envelopes 
Send for 
Wilkesbarre, 


— 
$1 100 SHEETS carbon paper 8%x13 inches, 


Ribbons any color or machine 35c, 
postpaid. H. Smith, 1223 Dearborn Ave., 
Chicago. 


UNDERWOOD, 
bargains. B. C. 
Utic a, _N. 


TY PEW RITERS, al) guaranteed, from $5 
to $50; free trial allowed; get our prices be- 
fore pure hasing. _ Coast Typewriter Exchange, 
Atlantic City, N. J 

~ SEL L, Typewriters by mail, 
change in your own town. Factory-Rebuilt 
Underwoods, Olivers, etc., at wholesale. 
Harwood Sales ¢ % Box 10, 904 Madi- 
son St. Brooklyn, 


ALED 


$32.50. Other exceptional 
Welland Sales Company, 


or start an ex- 


UNE au rebuilt Underwoods, 
Olivers, Royals, Foxes, $24.50; Remingtons, 
Smiths, $14, 50; binding guarantee; free 

exchanging, repairing. Consolidated 


trial: 
Typewriter Exchange, 243 Broadway, New 


or 


TYPEW RITERS for will buy 
fine No. 6 Remington or No, 2 Smith Pre- 
mier; $22, No. 3 Oliver; $28 for Na 5. 
Trial given. W. H. Fox, 156 West Wash- 
ington St., Chicago, Til. 

TYPEWRITERS !—All makes, 
wood, ete., like new. Guaranteed. Free 
rial, $8 ‘uD. Write for Cut Rate Price 
List No. 10, Bassett Typewriter Co., 180 
N. N. Dearborn § Street, _ Chicago, Til, 

DON’T fail to get our bargain sheet be- 
fore you buy that typewriter. The M. & M. 
— Co., 118-A, No. LaSalle Street, 

licago 


ALL standard makes of typewriters, Big 
saving. Liberal guarantee. Catalogue, bar- 
gain list and valuable typewriter informa- 
tion free. The leading mail order type 
writer iouse. A. E. Atchison, 110-112 No. 
LaSalle St., Chicago 

WRITE for our special circular “C’’ for 
the best offer ever made on typewriters. 
Young Typewriter Company, 62 West Madi- 


Under- 


son St., Chicago. 
~ PICK out your typewriter and pocket 
your saving. Typewriters rebuilt s our 


own factories and guaranteed for one year 
Remingtons $25 to $65, Smith- speeutees $23 
to $60, Underwoods $35 to $60, 

Smiths $30 to $50, Royals $30 to sac” on: 
vers $30 to $40. We have all makes. ‘Send 
for catalog, address of nearest branch of- 


fice. American Sas Mac 
hine Co., Inc., 


MAKE it Personal—Circular Typewritten 
letters with Ribbon to match. Samples and 
vrices on request. Guaranteed. The Ob- 
re Printing Co., Lexington, Ky. 


GUMMED Labels—P rinted, engraved, em- 
bossed or roll form, Gilmartin, 54 East 129, 
New York. 


150 LETTER-HEADS and « 
gi. prepaid. 
L.5 


env slopes ypes for 
500 envelopes or letter-heads, 
$2.50. Guaranteed bond. Ga 
zette Publishing "Company, _Bedford, Pa 
~ELECTROTYPE Cabinets, 27 ‘drawer, 
Write for folder. __ Hobart Bros., Troy, Ohio. 


Your Printing— Combine ‘pleas- 


we and profit. Book “‘How to Print,”’ lic 

Cut book, Catalogue free. Model 
Press, York, Pa. 

125 1 BOND Letterheads and 125 buvel 
opes, white, pink, blue or green, printed, 
$1 prepaid. Samples. W. Kinnier, Box 
206 Brooklyn, N. Y. 

GUMMED Labels, 3,000, $1. 38 pp. 
catalog, 2c. MacTaggart, 1: Arch, Phila- 
de delphia, _ Pa, 

PRINTING—500 either noteheads, envel- 
opes, statements, cards, $1; 1,000, $1.50; 
1,000 linen finish letterheads or envelopes, 
$2.50; 1,000 typewriter letters, $2. Samples. 
Modei Company, Manchester, Iowa. 

GUMMED Labels—3,000, $I. 1x2 inches. 


Catalogue Free. 
ken, N N. J 

~ YOUR Name on 
10c. Starr Co., 


Helmers Company, Hobo- 


200 gummed labels, 
Clintonville, _Conn, 
DIGNIFY your correspondence. ~~ 400 
letterheads and envelopes printed on ex- 
cellent bond, $1 po 500 letterheads 
or envelopes, $1. 50. 000 2.50, 
Samples free. Pro Robison 
Printery, Curwensvill Pa. 

~ PRINTING | ony 
log free. L. M. 
St., Chicago. 


PRINTING Presses, supplies, 
hand, at bargains. List for stamp. 
lar Bargains, Richland, Pa. 


PURPLE Multigraphed Lett@rs, 

heads printed and stock complete, 
5; 500, . Specimens free. Per- 
fection Letter Company, Muncie, Ind 

GOOD Printing at low prices. 1.000 good 
letterheads, envelopes, cards, billheads, 
labels, circulars, $2.50. Samples free. 
Catalogues, booklets, and circulars our spe- 
cialty. Ernest L. Fantus Co., 523 8. Dear- 
born Chicago. 


‘Ope. supplies, 


Cata- 
Carroll & Co., 326 Madison 


second- 
Popu- 


SECTION 25 


PATENT ATTORNEYS 


“PATENTS and Patent Possibilities’ is 
a 72-page treatise which tells all about pat- 
ents, what to invent and where to sell it. 
It gives honest advice to inventors, and is 
full of valuable and interesting information. 
Write for it today! It is free H. 8S. Hill, 
905 McLachlen Bldg., Washington, 


IT Pays Inventors to Consult Us on Pat- 


ents. Twenty years’ practice. Best refer- 
ences. Patent Office Rules, Advice and 
Searches Free, Clements & Clements, 704 
Colorado Bidg., Washington, D_ c 

PATENT what you invent. . It may be 
valuable. Write me. No attorney's fee. un- 
til patent is allowed. Estab. 1882, “‘In- 
ventor’ s Guide’ free. Franklin H. Hough, 

Loan & Trust Bidg., Washington, D. _c. 


VALUABLE 


Patents Procured Experi- 
enced, persona! 


service. Railroad, poultry, 
automobile inventions, my specialties. Les- 
ter L. Sargent, 71l6-a, Twelfth St., Wash- 
ington, 

PATENT | your invention. 
for inventions wanted. Booklet and opinion 
free. Milo B. Stevens & Co., Established 
1864. 685 F St., Washington; 353 Monad- 
nock Block, Chicago 

THE Patentome is free. An education in 
obtaining 7 Established 1865. An- 
derson & Son, Attorneys, 707 S&St., 
Washington, D. 


FIN Out for Yourself what to invent 
and huw to procure and sell a patent for 
the same. My book, “‘Inventor’s Universal 
Educator,’ covers the matter from A to Z. 
140 pages, elegantly bound. Also contains 
600 mechanical movements and 50 perpetual 
motions. Price $1.00, postage free. Money 
returned if not more than satisfactory. F. 
G. Dieterich, 651 Ouray Bidg., Washing- 


$10,000 offered 


ton, 

FOR dependable advice about Patents, 
address Benjamin & Bassett, 140 S. Dear- 
born St., Chicago, Til. 

“OFFIC TAL Drawings Free. Patents pro- 
cured or fee refunded. Expert services 


Send sketch for Free search. The Patent 


E Exchange, ' Washington, I> 


for an idea. Patent News Dept. 
29C, 


Washington, 


NO Attorney fees antil patent allowed. 
Send sketch for free report. Books free. 
Frank Fuller, Washington, D. 

PATENT Books Mailed Free—Showing 


100 mechanical movements invaluable to in 
ventors and mechanics—and telling what is 
patentable, how to obtain patent or partner, 


how to sau etc. Free on request. Chas. 
E. Brock, 701 Eighth Street, Washington, 
Dis trict of ‘olumbia. 


~ PATENT your 


invention—Send sketch for 
free expert 


search and report as to patent- 


ability Books on inventions and patents, 
and book of references from congressmen, 
manufacturers, bankers and inventors sent 
free. John 8. Duftie & Co., 610 F S&t., 
N, W., Washington, D. C. 

PATENTABLE ideas” wanted— ‘Send i for 
3 free books = B. Owen, 30 Owen Bldg., 
Washington, D. 

PATENTS “Frade Marks, electrical 
and mechanical a specialty. Book Free. 
Joshua RK. H. Potts, Patent Lawyer, 8 


Dearborn St., Chicago; 805 G St., Wash- 


ington; 929 Chestnut St., Philadelphia. 
PATENTS build fortunes for you. Ou? 
free booklets tell how; what to invent, how 
to choose an attorney. Write today. 
D. Swift, 817 Seventh St., Washington, 
Pi ATE NTS that ——¥ and pay. Advice 


and books free. Rates reasonable—highest 
references; best results. Watson E. Cole- 
man. Patent Lawyer, 622 F St., N. W., 


Washington, 


JOHN R. WOODWORTH, Registered At- 


torney Wardur Building, Washington, 
dD. Cc. 
INVENTIONS Worth Thousands s—Their 


value ig governed by the strength of the 
patent, Get the advantage of our 39 years’ 
experience in procuring your patent Clients 
in your state. Write and send sketch. 
Louis Bagger & Co., 609 Barrister Bldg., 
Washin gton, 


L. PARKE R, Ex-member Etamining 
Cops Patent Office, Patent Attorney, 910 
G St., Washington, D. C. Inventer’s hand 
book “Protecting, Exploiting and Selling 
Inventions,’”’ sent free upon request. 
~PATENTS—Herbert Jenner, patent attor- 
ney and mechanical expert, 606 F St, 
Washington, D. C. I report free of charge 
if a patent can be had and its exact cost. 
Send for circular, 
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PATENTS explained in my free books, 
telling what you should know—what to in- 
vent—what not to invent—how to sell your 
patent, ete. Write today, H. L. Woodward, 
902 G St., Washington, D. C. 


PATENTS Secuced—Take advantage of my 
personal experience; send sketch or model. 
Get my free book containing 200 mechanical 
movements. W. N. Roach, Jr., 950 McGill 
Bidg., Washington, D. C. 


FOR INVENTORS 


PROTECT your ideas. The new_ book, 
“Patents, Copyrights, and Trade-Marks,”’ 
by W. Henry Elfreth of the Philadelphia 
Bar, tells you how to obtain protection 
for ideas from the United States Govern- 
ment. This book contains the rules and 
forms to be followed in applying for pat- 
ents, trade-marks, copyrights, ete. The 
forms that Edison, Wright Brothers and 
other great inventors used appear in this 
book, Send for it now. Price, $3. Money 
returned if book is not satisfactory. The 
Addison Press, 21 South Twelfjh Street, 
Vhiladelphia, 1 Va. 

~ WANTED—An Idea! Who can think of 
some simple thing to patent? Protect your 
ideas; they may bring you wealth. Write 
for “‘Needed Inventions’’ and ‘‘How to Get 
Your Patent and Your Money.”’ Randolph 
& Co., Patent Attorneys, 620 F St., Wash- 
ington, D. C. 

“PATENTABLE Ideas Wanted—Send for 
8 free books. R. B. Owen, 30 Owen Bidg., 
Wash., D. 


INV ENTORS—W rite for our special offer 
securing patents. Wm. N. Moore &, Co., 
702 Loan & Trust Bldg., Washington, D. c. 

INVENTIONS patented and scld “quick- 
ly; companies incorporated and financed; 
new specialties for agents and mail order. 
Adam Fisher Mfg. Co., 61 Fisher Bldg., 
st. Louis, Mo. 

INVENTORS—Our staff of skilled me- 
chanics assist and co-operate with cus- 
tomers to develop and perfect inventions 
of every description. We build first-class 
demonstrative models, miniature or regu 
lar full-sized machines for inventors, pro- 
motors, patentees, salesmen, patent office 
and manufacturers. Electrical and mechan- 
ical experts. Scientific and experimental 
work a specialty. Write today for further 
particulars. Regal Model & Tool Works. 
**Chicago’s foremost model and machine 
works,’* 122-128 S. Clark St., Chicago. 

WE'LL tell you without charge why your 
invention is, or ig not, worth patenting. 
Benjamin & Bassett, 143 8. Dearborn 8t., 
Chicago, Ill. 

PATENTS without advance attorney's 
fees. Send sketch for free report. Books 
free. Frank Fuller, Washington, D. C. 


PATENTS, Trade-Marks and Copyrights. 
Our handbook on patents will be sent free 
on request. All patents secured through 
us are described without cost to the pat- 
entee in the Scientific American. Munn & 
Co., Patent Attorneys, 359 Broadway, New 
York. Washington, D. C. office, 383 F 


Street. 


PATENTS FOR SALE 


PATENT on “Fresh Air Hood.”” An 
article of universal demand. Great im- 
provement over similar devices, Cheaply 
manufactured. Best offer accepted. Par- 
ticulars free. Mrs. 8S. E, Clinton, Grand 
Rapids, Wis. im 

PATENT for Sale—Automatic Door Latch. 
Pat. Mar. 31, 1914. Best offer buys. Write 
Frank H. Erickson, Route No, 3, Holdrege, 
Neb 

FOR Sale—U. 8. 5 patent & Stove Lid Lifter. 
Cold handle, never gets hot; meritorious 
device. Ray 8S. Crocker, Wellington, Ohio. 


MUST Sell United States Patent. Highest 
bidder takes it; no competition. Can sell 
millions. 8S. Donovan, Dietrich, Idaho. 


“MANUFACTURERS and investors, take 
notice! <A profitable patent for cash; new, 
adjustable bearing. Write for blue-print. 
Walter I. Chinnick, East Clinton Ave., 
Trenton, N. J. 

PATENT for Sale; extremely useful, prac- 
tical crank handle clothesline support. Re- 
duces danger of falling out of window. Max 
Ruth, 89 Weyman Pi., Jersey City, N. J. 


FOR Sale—New “patent windmill, in suc- 
ctssful operation two years Best offer 
takes patent. Inquire Nickolaus Wagner, 
Notus, Idaho 

FINE. opportunity, clothesline brush. Only 
thorough cleanser. Rag never does; nothing 
like it; staple 10c article, needed every 
— = Kelmel, 58 Waverly St., Jersey 
City, N. J. 


mold ever patented. 


SALE, or Koyalty, 


, Hanford St., Seattle, 


EXE ELLENT mail order novelty or pre- 


see wind shields. 


~ “THERMOSTATIC, 
U. cheap. 678- 


am stamp for "specifications. Harry Sward, 


HAV a Patent 


for free particulars. 


* you want to know why you cannot sell 
, write Benjamin & Bassett, 


MODELS AND MODEL SUPPLIES 


“INVEN TIONS rfec ted: 


S of 8 lithographic models—Steam- 


graph and dynamo. 
parts of these machines are shown and num- 
bered to <p to printed keys of names. 


Popular Mechanics Book 


articles of all Sadia to order. 
, tools and dies, punchings, 
w machine work, metal i 
castings, plating, wood and metal patterns, 
Send sample for estimate and expert 
The Eagle Mfg. Co., 


FREE aa of model supplies. 
metal specialties on contract. 
Chicago pet Works, 15 Grove Ave., North 


“make working models 
also ~—e and stamping of specialties, 
carry a complete siock of brass 
Send for catalogue. 


MODELS made for inventors; 
designing and perfecting; 
veloping automatic 
In a@ position to do all kinds of ligh 


REAL ESTATE AND FARM LANDS 


DO you want to sell your property and 
come to Oregon? I can help you. Write 
for my proposition at once. Chas. § 
Parker, Hillsboro, Ore. 


~ TEXAS school land for sale by the state 
You can buy good land at $2 per acre 
pay 5e per acre cash and no more fo; 
40 years, but 3 per cent interest, Send 
te postage for further information. Ip. 
setee Pub. Co., Dept. 3, San Antonio 
ex, 


FARMS for Sale or exchange anywhere 
in the U. S. or Canada, direct from the 
owners, State where you want to locate 
Information free. American Investment 
Sen, 37 Palace Bidg., Minneapolis 

nei 


MONEY-Making Farms, 21 States, $i0 
$50 an acre; livestock, tools and — 
often inc — to settle quickly, Big Spe 
free. E. A. Strout Pare 
gency, Station 5043, 47 West 3ith Stre 
New York. ‘ = 
“COAL Field, 1,566 acres. Fourteen fou 
coal, station in center of farm. Thousand 
all good farm land 
undred dollars per acre; full particulars 
T. White, Palmyra, Mo. 

FERTILE, well drained, cut-over timber 
land in Arkansas at $15 per acre is ¢ 
sensible investment, Ben H. Crowley 
Paragould, Ark. 
POULTRY ~ Raising in the San an Joaquir 
Valley, California, is a bigger gold min 
than a moving-picture show. A little book 
about Poultry proving this, will be sent 
you free. Address (. L. Seagraves, Gen 
Colonization Agt., AT&SF Ry., 1970 Ry 
Exch., Chic ago 


CENTRAL Minnesoia—land of Cream 
eries, wholesale and retail tracts, Var 
Dyke & Van Dyke, Long Prairie, Minn 

BUY Land in Central W isconsin; mon monthly 
if New land in well 
settled country, $18 acre. Homemaker Land 
Office, Marshfield, 

~ OZARK fruit, Ny farm; new cotta 
Price $385; monthly payments, Turkes 
Ridge Farm, Richland, Mo. 


COOPERATIV B Colony loc ating he here. Co- 
operators invited. Edward Miller, Crysta 
Springs, Fla, 

NEW YORK is expanding more rapidlys 
than any city in the world. Improved lot: 
in beautiful residential park at Hempstead, 
Long Island, 6 miles from New York, $24¢ 
up; small amount down; easy monthly pay 
ments; all city conveniences: every lot guar 
anteed high and dry; many fine residence: 
now on property; 5-cent trolley to ocean 
title guaranteed; gilt- edged investment: senc 
for photographic _map and illustrated book- 


et. W. Kaye, 77 Broadway, . New York. 


CASH for your business or rope 
Write me if you want to buy, sell a4 = 
change any kind of business or property 
Established 1881, Frank P. Cleveland, 130% 
Adams _ Express Building, Chicago, Til. 


a RITE | Us before you bu buy or sell. Bar 
gains everywhere nguiries dally. ‘‘Nisco’ 
XDB. c Cine innati. 


SEI LL | your property quickly for cash, n 
matter where located. Don’t pay big com 
missions, Particulars free. Real Estat« 
Salesman Co.. Desk B, _Lincoln, Nebr. 

“DAIRY Farms, fully equipped; Free list 
Ellis Bros., Springville, New York. 

FREE booklet about farms, homes. State 
Board of Agriculture, _Dover, Del. 

FARMS for sale or exchange anywhere 
in the United States or Canada direct from 
the owners. Information free. American 
Investment Association, 37 Palace Bldg. 


Minneapolis, Minn 


FOR Sale—Easy Terms—160 acre farm. 
y, North Dakota; already under 


Chance for right person 
make extremely profitable deal. 


839 West End Avenue, New 


“BIG opportunities await you in the South- 
Land $15 an acre up. 


ern Railway territory 
drouths or blizzards. 


> Farms at Richland 
Valley of Virginia. 


up; easy terms; good fruit, 
etable, poultry and livestock country. 


. H. La Baume, Agr’l Agt., 
250 Arcade Bidg., 


DOGS, BIRDS, POULTRY, PETS. 


BLOODED Cattle, Sheep, Hogs, Poult 
Sporting Dogs. Stamvs for Catalog. G. 
Tingley, Successor to N. P. Boyer & Co., 
Dept. A, Coataville, Pe. 

FOR Sale--Great Dane thoroughbred 
pups of quality. Spayed female pups, the 
finest companion and protector for women 
and children. Guaranteed to please. Write 
eK. H. Hillyard, Fremont Road, Dubuque, 
lowa. 

BOSTON Terriers—all ages and prices 
M. L. Healy. Boston, Mass. 


NEWCASTLE Kennels, Brookline, Mass 
Scottish terriers. Write us for pamphlet. 

~ POULTRY paper, 44-124 page periodical, 
up to date, tells all you want to know 
about care and management of poultry, for 
pleasure or profit; four months for 10 cents. 
Poultry Advocate, Dept. 3. Syracuse, N. 

AIREDALE Terriers and Scotch Collies. 


State wants? Sales list free. Phil Savage, 
St. Charles, LL 


t right to best butter j 
A. F, Gates, Creede, 
[paral 
patent 1065247, issued _ 
= Ju azor-stropping machine. 
inson, Gen’l Del, Portland, Ore 
FOR Sale, U. S. Patent No, 958,594, 
Tongs,—working model. Particulars. V. D. , 
KK Graliam Ave.. Windber. Pa 
WINDOW Cleaner of unexcelled merit, 
Used on car vestibule 
windows: A necessity \ 
to Motormen, Chauffeurs and Pnginemen. 
Accept reasonable offer Descriptive fold 
er free, Fish Mfg. Co., East Rochester, 
A 
OUTRIGHT, royalty, or partner 
Unique novelty, manufactured cheaply. 
will sell readily. Oscar Backus, Wauke- 
sha, Wis. 
to sell? You'll be 
position Write now 
Fr. W. Johnson, 6 No. 
Michigan Blvd., Chicago. 
It 
your 2 
S. Dearborn St., Chicago, Ill. 
I 
MODEL Making Write for estimate 
- iL. 
Working Models 
cial Machinery 
Free Booklet. Black Diamond Mfg. Co., 
Cincinnat 
ship, automobile, locomotive, gas engines, 
steam engine, steam turbine wireless tele 
$3.50, postpaid 
Dept 6 N. Michigan ve.. Chicago, 
; 
and 
and 
The 
Chicago, Til 
ma 
cle 
nery 
tool 
ind machine work Prices reasonable: esti 
mates cheerfully given Ideal Machine 
Works, 62 Ann Street. New York City 
J 
cultivation. Five mil from town with 
schools, stores, grain elevators, bank and 
to 
her 
rt 
Apartment E, 
York ¢ 
ples, truck poultry and livestock are 
making farmers rich Southern Field’’ 
magazine and all facts free. M. V. Rich 
ards, Land and Ind. Agt., Southern Ry., 
Koom 64, Washingtor 
Heights 
Selected location, 5 and 10 acre _ tracts, 
veg- 
Large 
ature 
W. e, Va. 
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MISCELLANEOUS MIND-READING Exposed. By simple | 3,000 SELECTED Pictures for $3. A 

sealed Pencroms of werd Events. Political, In- 

aon otal = this: Brand New | Written by others. articulars free. Stand- | dustrial—Social umorous—Tragic—all of 
clbniten” —B - eH New, up-to- ard Sales Agency, Box 737, Shreveport, La, intense human interest. A wonderful col- 
date processes for manufacturing House- BUNIONS, Corns, Callouses removed— | lection of 3,000 cartoons reproduced from 
hold, Medical, Toilet and Industrial Spe- Sanitary nickel plated safety shaver does | the newspapers of the United States, Cana- 
cialties Many never before offered, as | it! Send 25¢ for sample. Rea Company, | @& Mexico, Cuba and the cities of the Old 


“Savy-lee’’ Cloths, Quicker Work Brass Northwestern Bldg., Chicago. World, has been made by Cartoons 
Polish, Auto Veneer, Vulcine, Genuine 

Cachoo, Relisto Tire Filler, — 
Cleaning Soap, New uto Specialties Mich, 
a Hundreds of other Valuable Trade thur Lenz, 238 Hale, Detroit, Mich 


Maga- 
joe | Zine from more than one hundred and fifty 
f ae thousand published cartoons, and, bound in 
Or oS packages. Delightfully fragrant. 4 an artistic and durable cover, are now 
ready for your library table. Vol I, Jan.- 


Samal rice 2 twenty. Send BURGLAR alarms, life each. C. H. | June, 1912—$1. Vol. Il, July-Deec., 1912— 
for list ot Contents, and write me concern- | Schell, East Liverpool, Ohio. _ | $1, Vol. IIT, Jan.-May, 1913—$1. Cartoons, 
ing any — of 6 N. Michigan Ave., Chicago. 

Liscomb Miller, Ph.G., Marietta, Ga. on white slavery, etc. B. “ome Fula ESTIMATING and Contracting by Rad- 
“WE will mail you $1 per set for old ing Co., 721 North Dearborn, Chicago. 
false teeth; highest prices paid for old gold, OLD Gold and platinum bought. Assayer, methods for rapid, systematic, and accurate 
silver, platinum, old watches, broken | 721 East 16st Street, New York. calculation of costs of all types and details 
jewelry, diamonds. Ohio Smelting & Re- CASH for an Idea; Patent News, Dept. | of building construction, with quotations of 


fining Co., established 20 years. Dept. M, | 4" Washington, D. 


Cc. ordinary prices for labor and materials, 
612 Euclid Ave., Cleveland, O. INCREASE lee Place wour piano, | Standard schedules and forms, labor-saving 

SELF-Winding Electric Clock Move- | sition before the readers of “Cartoons Mag- | t@bles and other data useful to the build- 
ments. Will run 12 to 18 months on two 


ing trades. Flexible leather, illustrated —$2 
3,000 s eve » - 

per copy postpaid. Popular Mechanics Book 

today. Cartoons Classified Dept., 6 N. | Devt. 6 N. Michigan Ave., Chicago. 


dry cells, indefinitely on bell-ringing 
transformer Replace your bothersome key- 


wound “works’’ with an American move- | Michigan Ave., Chicago. GRANDFATHER'S Clock Works, $5. 
ment, and — — oe bn ppm “JT WANT to send you proof of the won- | Slightly shop-worn, quantity limited, others 
for time switches and ¢ ~“ rican Self. | derful pulling power of Popular Mechanics | With chimes, all prices; also several nice 
$4 each. atalogue L “St classified pages What's your proposition’ Grandfather 8 Clock cases, exceptional bar- 
Winding Clock Co., 136 W. Lake 8t., Write me today. F. W. Johnson, Classified | @ains. Clock Company, 1673 Ruffner St., 
Chicago. = | Dept., Popular Mechanics Magazine, 6 | Philadelphia. Pa "i Pa 

BARGAINS in N. Michigan Ave., Chicago. START a profitable candy business. 
letter pennant of Chicago, 12x30, 35c; BOOK of splendid moneymaking formulas | Secret of success lies in excellence 
Process,”’ l5e, Schmaltz, 4949 Bureau, | goods. We sell a complete illustrated book 
Woodlawn Ave., Chicago. 3311-E, Belleplaine Ave., Chicago. of conde ont ont 

ot art than DECORATE your suitcase; 6 gummed by. practical "expert. 280 candy 
“September Morn,”’ 50c, Press, Wauregan, hotel labels from different sections of the | and 50 ice cream recipes. Price $4 post- 
Conn Flbert Hall, Dept. M, | paid Topular Mechanics Book Dept., 6 
chbur ass higs re.. Chic 

DRAWING materials, catalog free. - - N. Michigan Ave., Chicago, 
T-Square Co., 32 Clinton 8t., Newark, _ADVERTISERS—Here’s your opportunity. PATENTS build fortunes for you. Our 
ad free booklets tell how: what to invent, how 
Ais Magazine’ for 50c, one inch display a to choose an attorney Write today. 
seule See Ry = 23,000 copies. Send in your ad for the | Swift, 317 Seventh St., Washington, D. C, 
logue Stamp Works, Richmond, _ tage Classified Dept., 6 | Established 1889. 
Va - WILL start you earning $4 daily at 
ELECTRIC Tattooing Outfits. $1 up. SEE the world, Central and South Amer 


home in spare time, silvering mirrors; no 
Roberts Co., 635 West, Buffalo, New York ica offer unusual opportunities to American capital; send for free instructive booklet, 
mechanics and clerical men High salar 
YOUR name engraved on polished brass 


i giving plans of operation. G, F. Redmond, 
er ied positions. Thousands of Americans Dept. 396. Boston. Mass 
plate, 2%x12 inches, $3 prepaid. For resi- 


working in these countries. Send $2 for " 

dences, doctors, boats, desks, autos, notaries, list of companies constantdy employing FLEXIBLE rubber stamps, rubber type, 

etc, H. Smith, 1225 Dearborn Ave., Chi- | Americans, and information relative trans- | steel dies, metal badges, seals, stencils. 

| portation. State qualifications and experi- | Catalogue 1c Buckeye Stamp Works, 
SEND for our free Bargain Booklet Num- ence. The Universal Company, Panama, Market, Dayton, Ohio. 


ber M. of Show and Camp Outfits. The R. Republic Panama. DRAWING Materials. Big catalogue free. 
H. Armbruster Mfg. Co., Springfield, Til. DO you want to go on the stage’ Be a | Stevenot Company, 7 Cooper Union, New 

SINGLE column copper half-tones 75c | Handcuff King. I will teach you how: for | York 

each. Cash with order. Rishell, Engraver, | particulars address Box 902, Springfield, 
Havana, Ill. Mass. 
RENEW old dry batteries! Send 25¢ for 


TOO LATE TO CLASSIFY 


ALL the favorite old songs. Words and 


complete guaranteed formula and instruc- music complete in book form with attrac- KEYLESS Iwor Locks placed on any 
tions; regular price $1.00. If dissatisfied tive cover. Size 7T%x"% inches: good door without tools, Pocket size nickel 
we'll return your quarter, you keeping in- value. Price 50 cents, postpaid Popular plated sample 25 centa, postpaid: fifty-cent 
structions besides! Northern Supply Com- Mechanics Book Dept., 6 N. Michigan Ave., value. Hoosier Novelty Co., Indhanapolis, 
pany, 154 Randolph, Chicago, Chicago, 


Ind. 


To Make The INGERSOLL WATCH 
finer, more perfect, a greater dollar's worth, is the constant aim of its creator 
— his ever present ideal. Buy the Watch That Made the Dollar Famous.’’ 
Models at $1.00, $1.50, $2.00 and $2.50. All Dealers. 
ROBT. H. INGERSOLL & BRO., 68 Ashland Building, NEW YORK 


Our patented TUNE-A-PHONE sim- 
plifies learning, removes guesswork, 
assures accuracy. Musical ear NOT 
required. We furnish Action Model & 
toola Diploma granted. Guaranteed 
as represented. Write for FREE illus 
trated book. NrLes Bryant ScHOOL, 
216 Art Inst., Battle Creek, Michigan. 


WHEN YOU WANT ANYTHING AND DON’T 


KNOW WHERE TO FIND IT WHEN YOU WANT ANYTHING AND DON’T KNOW 
WRITE BUREAU OF INFORMATION, WHERE TO FIND IT— WRITE BUREAU OF 
POPULAR MECHANICS CHICAGO INFORMATION, POPULAR MECHANICS, CHICAGO 


WARNING) | novice 


From widely separated parts of the country THE OFFICES OF 
come reports of the operation of subscription P ° 
swindlers. These are young men who represent Popular Mechanics Magazine 
themselves as students working their way © oe 

through college, and who are offering Popular 
Mechanics Magazine as a “trial offer” at 49 cents 


for a full year. Usually one, and sometimes two 6 NORTH MICHIGAN AVE. 


other magazines are included, all for the 49 cents. 


, ‘ing the entire Ninth Floor 
Popular Mechanics Magazine has no subscription Occupy the 
solicitors and prints a notice to that effect on its of the Tower Building 
front cover every month, and never offers its sub- . : 
Scription at less than the regular price of $1.50. Chicago : 


POPULAR MECHANICS COMPANY 
H. H. WINDSOR, Pres. 


LEARN EARN 
| | ADAY 
| 
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The Ideal Book for 
Every Wide-Awake Boy 


The Boy 
Mechanic 


700 THINGS 
For Boys to Do 


50 Starts You to 480 Articles — 800 Illustrations 
— a Position Price $1.50 Prepaid 
Like This! A wonderful and interesting col- 


Be the Boss! Be the man who holds lection of articles that tel! how 
the big job and gets the big salary. Get into to make all those things boys 
the profession of Electrical Meter Engineering— | build 
= is calling for men. On this great special ove to Dui or experiment with. 
er you can now begin to get the training ° . 
that will qualify you for the big job for only Wholesome —Practical —Instructive 
$4.50. Pay the balance of our low tuition at the rate 
of only a few centsa day. Send the coupon now for ADDRESS 


the great special offer and big new book on Electrical 


Meter Engineering. Act quick, Write today. POPULAR MECHANICS BOOK DEPT. 
High Salaries Offered | 6 N. Michigan Ave., CHICAGO 


The demand for men exceeds the supply. 
The profession is only in its infancy. Big 


ARE YOU IN NEED OF SEND FOR 
ou can get one o 1em. e will help you. We ‘ 
oe teach oe to become an See, Electrical Meter Mec hanical Popular 
éngineer right in your own home—during your spare 
time. Donotdelay. Send the coupon, Information [3 Mechanics 


Bea Meter Engineer ||| FREE CATALOG 


This fascinating profession is one of the best 
paid in the electrical industry, The Electrical Meter 1 500 LATEST AND BEST ¥ 
rain e e man who te e other fe what | B k 
todo. Youcan be one—a regular full fledged Meter NM ec hanica oOo s 
Engineer within the course of a few months. You 


can be the man who gets the fat pay envelope. ON 100 DIFFERENT SUBJECTS 


Men Needed wen 
er POPULAR MECHANICS BOOK DEPT. 
The profession is only initsinfancy. 
Very fewmen have the necessary training. 6 N. Michigan Avenue, CHICACO 
You can get it. You can make your 
es in demand. We need moremen, 
Give yourself a chance. $4.50 starts you, 


FREE *, Send the Coupon 5000 EASY WAYS 


Book Coupon . Put your name and address on TO DO ‘ 
@ the coupon or a letter or a post card anc 
Corresponde: Sch @ gations. We will send you absolutely 
Dept. 119X, Ft. Wayne Ind % free and prepaid the big new book on MECHANICS 
- Electrical Meter Engineering an YEAR. BOOK e trade and 
utely tree and prepaid your ‘% offer Jo not delay an instant. GS 
book on The first step toward 1014 cal Ing are given in 
by Popular Mechanics Series of 
being made to induce men to study | 
Meter Engineering. I assume no . Ft Wayne = iy Shop Notes Year Books 
S10 Easy Ways | 10 VOLUMES —$5.00 PREPAID 
. Correspondence ToDoThe Hard 
‘ <i | Things in Every 2212 P. — 4965 Illustrations. 
h Tradeond Caling 212 Pages— ustratior 
Name * choo Single volumes 50c postpaid. 
_ Best. POPULAR MECHANICS BOOK DEPT. 
% Ft Wayne, Ind. 6 N. Michigan Ave. CHICAGO | 


=~ 
BOO mins How | 
A 
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Wanted 


How To . 
Write 
Men and Women 
To Write Photoplays i by 


Elbert Moore 
This Booklet Free 


former Scemario Editor of one 
of World's largest companies 


30,000 Movie Theatres are clamoring for NEW IDEAS 
for photoplays. Use your spare minutes at bome to help them out—at $10 
» $100 for every idea they accept. ‘ew can do it—yes you can. Special 

~~ not necessary. 


I GUARANTEE YOU $10 FOR FIRST PHOTOPLAY 


you write by my method. As former Fhotepiee Editor of one of the world’s 
largest producing companies I speak with our ideas are as go 

as the next persen’s. Costs nothing to bea — Send post card or letter 
at once for free booklet explaining every 


ELBERT MOORE, Box 772 PF, CHICAGO 


YOUR SUCCESS! 


Depends upon a controlled mind. This is 
oa + possible through training. A trained 
mind will show greater results than a trained 
body. Think! Money and Power obtained on 
the basis of Self-Improvement. Correspond- 
ence course of Twelve Lessons in Mental- 
Success-Training will give you a Master Mind, 
Send for free book, “ Masters of Destiny.” 

FREDERICK W. FOOTE Frederick W. Foote, "The Chicago Institute of 


Psychologist Menti-Culture, Dept. P, No. American Bldg., Chicago 


NEW 
MAGIC Catalogue 


160 PAGES OF ILLUSTRATED WONDERS 
PRICE 10 CENTS 
SPECIAL THIS MONTH ONLY 
RISING CARDS TRICK 50 Cents 


butterflies, etc. WANTED. Rig 
rices paid. All have cash value. 

Hundreds bring $1.00 to $10.00 

Rarities fetch enormous 
I sell them to colleges 
and rich men, for collections. 
Simple. Interesting. Men. 
Women. Get market prices, 


valuable information, and complete book of beginners instructions. Send 2c stamp. 
JAS. SINCLAIR, ENTOMOLOGIST, Dept. 6, Los Angeles, Cal. 


Every Boy His Own Toymaker 


Greatest boys’ book ever written. Tells how to make a Steam 
Engine, Telephone, Magic Lantern, pats, kites, balloons 
electrical and mechanical toys, traps. fishing tackle. 2 

illustrations also catalog of 150 puzzies, Keller's Magic Ace 
Trick Card and DOUBLE THROAT warbler and bird call all 
for only 10c. WESTERN PUZZLE CO., ST. PAUL, MINN, 


Boy Craftsman 


10c Tells how make of 

Toys. New Book just print 

make Aeroplane, Canoe, Railroad Mc 

° Talking Machine, Telephones, Balloon, Elec- 
tric Motor, Bicycle Boat, Pocket Flashlight, and hundreds 

ofotherthings. Fully Illustrated. Sent postpaid for 10c. 4 for 25c. 


NATIONAL CO., 305 E. Sist St., Dept. 26, CHICAGO 


GET $25°° ano OVER A WEEK 


a CHAUFFEUR, EXPERT 


MECHANIC, AUTO SALESMAN rf 
Gso2 
Over 300,000 automobiles will od 
be built this year. This 6 
means a tremendous 
Spring and Summer 
DEMAND FOR 
EXPERT AUTO 
HELP. Send 


Franklin 
institute, 
Dept. G 802 

Rochester, N. Y. 
Send me, without 
charge, your copy- 

righted book, ‘How to be. 


come an expert at Automobile Oper- 


fol lowing A ation and Construction,"’ and free 
coupon os sample lessons from your Automobile Course. 
medi- 


ENGINEERING 


SET 


NOW $24.80—$2 A MONTH 


No matter what special line of engineering you are interested in— 
municipal, structural, bridge, railroad or reclamation, No matter 
whether you are a practising engineer, a beginner ambitious to make 
your way to the top, or whether you are in some business where you 
need special information on a particular branch of civil engineering. 

You need this great cyclopedia—the most complete and authorita- 
tive work on civil engineering ever compiled, It puts the expert 
knowledge and practical experience of z 0 distinguished engmeers at 
your elbow, ready for consultation or study. Itanswersall quest ons, 
clears up technical problems and difficulties in langu: age that you can 
readily understand. Cross-indexed, so that you can put your finger 
on just the information you want in a mome a 

These 8 large volumes, bound in half moro co, gold stamped, con- 
tain 3,900 pages, 3,000 plates, drawir os, ai igrams and illustrations, 
with h indreds of proved facts and tested plans. A great value at the 
regular price, yet for a limited time you may secure them for the 
introductory price of §24.80—§2 a month. 


SHIPPED FREE - xamine the set before you send a 
enny We want the books them- 

selves, not what we say, to Ay you decide whether you need them. 

Merely on receipt of the attached coupon we send you the « omplete 
library, express prepaid. 

Take a whole week to look them over. 
lems that have been bothering you. Then if you decide you want 
the set, send us $2. Otherwise tell us and the books come back 
without a penny of expense to you, 


What These Books 


Plane Sarveying— Mechanical Drawing Plotting and Topogra- 
phy — Railroad I ngineering — Staties — Strength of Materials 
Root Trusses — Mill Building Construction — Cost Analysis in Re- 
lation te Engineering —Masonry Reinforced Concrete — Steel 
Construction — Practical Probie in Construction — Bridge En- 
gineering—Highway Construetion— Hydraulies—Water Supply 
Irrigation Engineering — Water Power Development — Sewers 
and Drains—House Drainage and Sanitation— River and Harbor 
Improvements, ete., ete. 


Free $12.00 Consulting Membership 


Besides the practical value of the library itself, you get our $12.00 
consulting membership free as a holder of these books. Our staff 
of civil engineers takes up an 
solves your problems and special 


ix ly sells for $12, 
which regularly s or Worth $15.20 to Y 


is yours for a full year free, a 
if you take the cyclopedia. American Technical Society, 
To find out how useful Chicage, U. S.A. 


these books will be to you, 

you must see them It a Please send me Cyclopedia of Civil 

costs nothing to look 7 Engineering for 7 days’ free examination 

the set over. It does @g If 1 decide to buy, will send §2 in 7 days 

not obligate you in g and balance §2a ey until $24.80 has been 

any way. Westand @ paid, when $40 books and $12 consulting 


Test them on some prob- 


ready to take the membership will be mine. Otherwise will no- 
books back with- @ tify you and ho oks subject to your order. 
out expense to @ Title nott » pass until fully paid. Pop. } h. 6-1 
you, if you are 

not pleased with 

books. Exam- 

ine them. @ ApprEss 

Lag pay , As I have had no previous dealings with you, | refer 


you to 


sion. f 
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Earn $25 to $100 a Week 


PRIVATE 
SECRETARY 


We Train You Quickly by Mail 
No Other Experience Needed 


Positions Everywhere 


Would you be willing to accept $100 a month 
to start, with every opportunity for advance- 
ment? Would you like to sit side by side with 
big men, such as railroad presidents, senators, promi- 
nent government officials, managers, executives, etc.? 
Wouldn’t you like to be the confidential right-hand 
assistant to some big man of affairs—travel with him 
in his private car, sit in his private office and directors’ 
room? President Wilson's — secretary is only 
20 years old and draws a salary of $2,500 a year. Five 
— ago he was working in the mills at Trenton, N. J. 

penis secretaries get $5,000, $6,000, and even 

as $10,000 a year. 


as hig 


We Cannot Supply 
the Demand 


The demand for well-trained private secre- 
taries was never before so great as it is now. 
Positions everywhere are fairly begging for 
applicants. The capable private secretary is advanced 
so rapidly that new vacancies are constantly occurring. 
He has advantages over every other employee. He gets 
the finest business training in the world,and is well paid 
at the same time. He cannot help but learn from the 
big men around him. The business world’s best oppor- 
tunities come to the capable wide-awake secretary. 


Free Tuition Offer 
To Capable Students 


In order to secure immediate enrollments, we 
will give Free Tuition to a limited number of 
capable young men. No matter where you 
live, we can train you quickly and thoroughly by mail. 
Under this remarkable Free Tuition offer you pay 
only for text books, supplies and material furnished. 
No charge for tuition, no matter how long it takes 
you to complete the course. Our free book tells all 
about our home training and the work of the Private 
Secretary. Write for it today, now, and get our 

special free tuition offer before it is withdrawn. 


Dept. 1036, Secretarial School 


CHICAGO UNIVERSITY OF COMMERCE 


800 NORTH CLARK STREET, CHICACO, U.S. A. 


Can Learn 
mie NEWEST 


Money -Making 


PROFESSION 


—by correspondence study—in 
own home. An hour or two a dey 0 of 
your spare time soon qualifies you as a 


Doctor of Physcultopathy 


—the new common-sense treatment 

eve cywe re recognized superior to all so- 

* medica tice. drugs 

. usec sant, di; $5,000 to 
$10, 


per now y some 


of our gradu 
A GREAT 10- VOLUME LIBRARY FREE 


abl easy ins | Resi 
le in y 
Co 


By BERNARR MACFADDEN, the 
authority on Ph: 
taliments fu 
included, FREE and over 100 good-pa paying 
full particulars 


ical Culture. Tuition pay- 
ident 
tions gation; 
WACFADDEN COLLEGE OF PHYSCULTOPATHY, 4200 Grams tox 


New 
Motorcycle 


Type. 


Remarkable new improvements make the 1914 “Arrow” a 
aoe wonder for speed, comfort and easy riding. Latest 
Sagle easy motorcycle saddle—New Departure coaster brake— 
d andbars with long rub- 
rted anti-friction chain—reinforced motorcycle 
ul finish. All sizes for boys, men and women. 

Write today for the low direct offer we 

Wonderfu Offer are gro making on the Arrow bicycle. 
ree ca small amount 

down brings you the pe - for it while you ridewalittle each month. 


7 Do it now, and we will send you details of the remark- 
Write Today able new machine and bed rock offer Send today eure. 


Arrow Cycle Co. Chicago, Ill. 


Furniture On Credit 


Write for Mammoth Bargain 
Book picturing 4,918 articles 


SPIEGEL, MAY, STERN CO. 
1089 West 35th Street, Chicago 


Our free sample will prove comfort 
and economy. Send postal stating size and 
whether you want high or low collar. 


REVERSIBLE COLLAR CO., Dept. U, Boston, Mass. 


GAGHOO @ Make the whole family 
Sand all your friends 
‘Sust sneeze their heads off’’ without knowing 
why, with Caches, the new long distance harmless 
snuff, Sent anywhere for 10c. 3 for 25c, 1 doz. and spe- 


cial premium for 90c. AMERICAN SUPPLY CO., St. Paul, Minn. 


MODERN ELOQUENCE 


10 beautiful, richly bound volumes, 300 after-dinner ey hes, 150 great 
addresses, 60 popular lectures, 2000 short stories. Great Bargain, small 


monthly payments. Address, L. SHUMAN & CO., Ohio Bldg... CHICAGO 
New Invention. 


» DOUBLE THROAT (0c 


Greatest thing out. Astonish and mystify your friends. Make 
logs or catstalk. Neigh like a horse, sing like a canary. Imi- 
tate any Bird or Beastof field orforest. Price 10c; 4 for 25c postpaid. 
NEW VOICE CO., 301 E. 5ist St., CHICAGO 
BOO K periodicals). Agricultural, Electrical, Mechan- 

ical, Automobiles, Sciences, Chemistry, Business. 


Art, Engineering, iterary, Languages, technical, common or unusual. 
Lists 6c, Explaiz subject thoroughly. CO., F2441 Post St., San Francisco 


World’s best self-educational books (also 
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FREE 


Any Of These 
Great Books 


Te Nati 


Box 77PF Chicago 
send 
You & me feo, and all ad all charges pre 


Bureau 


Tells how to 
Explains how to Double Your 
men lead and how 4 in Prete, t 
to obtain this od 

odd quicker by Dr. ic Shorthand at 


former 


training in 

~ Quinn’swrittenmet- homeinyourspare Explains the 
hourg at home hod, endorsed by time. — Pratt in 
;ondence School of leacing r-usicians.-- Sehool of Com- this new profess- 
law. (©uinn Conservatory mercc 100,--Elbert Moore. 


How To}|| How To How To How To 
Study ||} Stud Become a} |] Write 
Law Mu sic Stenographer' Photoplays 


Scenario 
Editor of world’s Send cou 
moving- want 
icture studio. occupations at t+ in spare time. 


Take 
Your Choice 


of one or more of these 
interesting books, with- 
out one cent of cost or ob! % 

puts ambitious men an 

m in touch with the best home Address. ae 
training available—without charge. ° 
and found to be each the best of its kind. * '. 
m today Li the book or books you 
to train —— in these 


is book is by These four schools have been Eavesteme’ @ 


learn 


National Education Bureau 


or go to ANY SCHOOL to learn, or part with your hard earned 


dollars until you have read our valuable guide FIRST. It tells 
what you should PAY and what you should GET, Do not be 
leceived by schools which claim everything and give you 
nothing U CAN'T AFFORD TO D ONE 


you 
CENT THLL YOU GET OUR auloe. It costs nothing and 
may save you many dollars. Write now for this FREE BOOK. 


PRACTICAL AUTO SCHOOL, 68 Beaver St., New York 


Do You Stammer? 


Then insist on a method based on psychological 
principles — because stammering is due to a 
Mental condition—and only Mental Training 
will help you. Let us explain our simple, easy 
methods. Write us now. 


THE GARBO INSTITUTE, Inc., 134-136 Wisconsin St., Milwaukee, Wis. 


ou can learn by our modern and original system 

Mt instruction every part of the Watchmaker’s 
Trade at home as good or better than at a shop. 
You can earn money while learning and secure a 
well paying position or start in business after com- 
pleting our course of instruction. Good watch- 
makers are always in demand and earn from $20 
to $35 per er For particulars apply to the 


Box 77PF Chicago 
You this Trade 
To quickly introduce our new 
andeasy system of instructionin 
Show Cardand Sign Writing 


we will give our complete $30.00 
Correspondence Course in Lettering 
ABSOLUTELY FREE to a limited 
number who are willing to help us make it famous. 
All we ask is a small amount to pay for the assortment of 
Colors— es and the most beautiful illustrated 32 page 
(11x14) loose leaf Instruction Course on Lettering ever 
published. No charge for future criticisms and correc- 
tion of lessons. Here is an Honest er to Honest 
People from an Honest Institution. Send self-addressed 
stamped envelope for further particulars. Delay may 
mean a lost opportunity. WRITE RIGHT NOW. 


EMPIRE INSTITUTE OF LETTERING, Inc. 


WHY: NOT BE AN ARTIST? 


STUDY drawing at home under Expert Faculty 
We have successful students in every part of 
the world. Turn your Talent inte . Our 
udents are filiing high salaried positions. 14 years 
successful teaching. Endorsed by high authorities. 
18 Courses in Commercial and Illustrative Drawing 
Ovtiwesome! Teachers’ Normal and Applied Art, Profit or Culture. 
T Thorourchly Equipped Residence School 
Artist's Outfit FREE to Enroled Students 
rate TO YOu) SCHOOL OF APPLIED ART,755 Applied Art Bidg.,Battle Creek, Mick 


of Waichmaking, Siroh Bidg., 
Learn to draw. 


BE AN ILLUSTRATOR. 
by mail how te draw for maga- 
zines and newspapers 


Send for Catalog 


We will teach you 


in your own home, Earn 820.00 to $50.00 Weekly. 
Personal instructions. Write for free booklet. 


Chicago Engraving School,612 Athenaeum Blidg.,Chicago 


$10 to $100 
For Your Ideas 


If you turn them into Photoplays. We will show you how. 
Earn big money right in your own home, in spare time. Let 
us prove to you that you can sell your ideas. Special 
education or talent not necessary. Send today for beautiful 
FREE BOOK of valuable information, and special prize offer. 


Chicago Photo- Playwright College, Box 278 NY, Chicago 


‘Make this car 


your office— 


there is $900.00 to $1800.00 


a year in it for you 
Examinations will likely 
held everywhere soon 


Rapid advancement to higher Government Positions. 
cause of STRIKES, FINANCIAL FLU 
PETTY BOSS. THE POSITION IS YOURS FOR LI 


mediate ime ent. 


Hundreds of Parcels Post Seow 
Mail Clerks Needed NO 

“No layoffs” 

RIES or the we HIMS OF SOME 


Country residents and city residents stand the same chance for im- 
Common-sense education sufficient. Political 


COUP ON: 
Franklin institute (The pathway te plenty), Dept. #174, Rochester, 
The coupon, filled out as directed, entitles the sender to free 


Specimen questions; a free copy of our copyrighted book 
**Government Positions and How to Obtain Them, ist of 
positions now available, and to consideration for Free Coaching for 


the examination here checked. 


Railway Mail Clerk ($900 to $1800) ....Customs Positions ($800 to $1500) 


influence NOT REQUIRED. ($900 to $1800)... .Stenographer ..... ($800 to $1500) 
We will prepare 25 Write immediately for schedule showing the places and Postoffice Glerh....... ($800 te $1200) internal Revenue. . ($700 to $1800) 
dates of the coming examinatiuns. Don’t Caer. Every ” Postoffice Garvier....... ($800 to $1200) .... Clerk in the Departments 
candidates FREE! “Rural Mall Carin... ($500 10 $1100) at Washington ($800 to $1500) 
hauffeur Canadian nment Positions 
FRANKLIN INSTIT UTE, Dept. H174, Rochester, N.Y. Hi74 
Use this before you lose it. Write plainly 


FREE Book Coupon 
on 
How to Become Stenographer 
| 
| 
Now! 
le DON’T TRY TO BE A 
ET CHAUFFEUR 
oor 
Learn Watchmaking At Home 
| 
Be 
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ANDY VOLUM 


**Ignorance of the law excuses no man” 
THAT’S LAW. You can’t always “guess” 
the law. You may not have time to “study” 


law. Lawyers come high—especially some 
of them. BUT YOU MUST KNOW LAW. 


HIS splendid little handy LIBRARY OF LAW is 
prepared for the average man—the business man— 
the doctor—the teacher—the minister—the man 

who works for others — the man who works for himself 
— the man who writes — the man who has money and the 
man who has not—EVERY MAN. This Library is a 
work to read at odd times and a reference work com- 
bined. The language is simple, direct, plain, and it covers 
every subject you , to know about. Here are just 
a few of them: Will lls’’—** Mortgages” —* “Deeds’”’ 
“Farm Laws” — “Landlord and “Leases” 


“Assault” 
Defamation” “Self De- 
fense”’ “Automobile Laws” —“Contracts” 
“Fraud” — “Damages” Negotiable Paper — In- 
dorsements”’ — ‘Promissor Notes’’— “;Checks” —Bills 
of Exchange” 
ruptcy,”’ etc. 


HERE IS OUR SPECIAL OFFER 


WE san’ can’t to tell you all about this splendid set 
ks, So we are not going to try. e want to 
send you “~~ books themselves —the complete set of 6 
handy volumes, measuring 6% by oe 
4%2 by that ex- (6-14) 
amine all the volumes an ecide Thompson 
if they are just the Co. 
ou want — and need. 2H 
re = ecide to keep them, just 1127 Pine Street, 
send us $1 as first payment ST. LOUIS, MO. 
8 months. But if you do not one set of your sandy 
wish to keep the books 
after seeing them, then lam aod the books 
ou may send them and d $l month thereafter until th the 
ack at our expense. 


no wis! oO ee e boo! 
That’s fair. Isn’t it ? . books 


notify you in seven days, and the 
are then to be returned at on our expense 
as offered Popular Mechanics Magazine 
ers. 


Mail coupon below 
at once. 


The Pictorial Review 
of Current Events 


MAGAZINE 


By H. H. 
Editor Popular Mechani 


15 Centsa Copy $1.50 per Year 
Get the 
JUNE NUMBER 


And keep up with the events 
of this busy world without 
wasting hours of your time. 


In Its New Garb the Cartoons 


Magazine Becomes 
the Magazine for Everybody 


Its pages are crowded with the best work of 
the cartoonists of the world and these clever 
drawings are accompanied by comment 
gleaned from the columns of editorials penned 
by newspaper writers trained to follow the 
questions of the day. 


Bound Volumes One, Two 
and Three Now Ready 


These bound volumes contain more than 
3,000 reproductions of the very best car- 
toons that have been printed during 1912 
and 1913. A collection of more than 
120,000 cartoons was made in order to 
secure them. Bound in the three volumes 
they make an “instant history” of the past 
months, for they are a pictorial record of 
the events of the world. 

These three books, artistically and durably 
bound, are now ready for distribution and 
will be sent all express charges prepaid to 
any address in the United States or its pos- 
sessions upon receipt of One Dollar Each. 


Cartoons Magazine has become the ready 
reference book of the up to date man. It is 
not a mere collection of clever pictures but 
is a magazine that improves and educates. 


Ask your newsdealer to show 
you the June number, or 


Send your order to CARTOONS 


6 N. Michigan Ave Chicago, Ill 
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Become An 


This 2 Passenger Roadster 


To New Coey Students 
We Give This $425 Coey Junior 


We want young men in every community to 
earn a Coey Junior free and then ride around 
and take orders for us. Write for information. 
This is the only automobile school in the world 
that really builds automobiles and gives its 
students an opportunity to help build them and 
make big money. 


Make $100 to $400 Every Month 
We will prepare you to earn from $100 to $400 per month. 
One of the Oldest Automobile Schools in the World, 
under personal supervision of C. A. Coey, America’s 
Premier Autoist, holder of the 24-hour automobile 
world-record. 
Interesting Information Free 

Write today for particulars. You can earn big money 
the minute you enroll. 


Cc. A. COEY’S SCHOOL OF MOTORING 
532 Coey Bldg., 2010-2012 So. Wabash Ave., CHICAGO, ILL. 


EXPERT 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSeims Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. 
graduates. 


Ask for our Free Book. 1 explains our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


Positions for our 


GET A GOVERNMENT JOB 


The Parcels Post is creating thousands of openingn in Pest 
Office, Railway Mail and Rural Carrier services. hese are 
life jobs with big pay, short hours, annual vacations and no 
“ lay-offs” or strikes. Civil Service Examinations are being 
held all the time. Our 64 page booklet tells how you can pre- 
pare for these and other “ Exams” under personal supervision 
of former U. 8. Civil Service Secretary-Examiner. Write for 
booklet today. It's free without obligation. 


PATTERSON CIVIL SERVICE SCHOOL, 306 IRVING PLACE, ROCHESTER, N. Y. 


COPY THIS SKETCH 


and let me see what you can do with it, You can + 


papers and magazines qualifies me to teach you. 
Send me your sketch of President Wilson with in 
«stamps and I will send you a test lesson plate, also 
collection of drawings showing possibilities for You. 


ban) ») 
The Landon School © 


1438 Schofield Building, CLEVELAND, 0. A / 


earn $20.00 to $125.00 or more per week, as illus- 
trator or cartoonist. My practical system of per- C 
sone! individual lessons by mail will develop your 
tale Fifteen years successful work for news- s 


WILL TEACH You 
LETTERING,*° DESIGN 


and guarantee to make you capable or money re- 
funded. Signs, Show Cards, Poster Designing, etce., 
pay $100 to $300 a month. Competent graduates as- 
sured positions. No free stuff- no bargain offers, 


Y Write for booklet 30 and full information today. 
School of Lettering & 


The Rosing 
18900 Euclid Avenue CLEVELAND 


os 


If you remain a clerk or bookkeeper, salary increases 
are improbable — an independent future impossible. 
You can’t demand a raise—there are thousands await- 
ing your job. There is one sure way to overcome your 
handicap: become an EXPERT ACCOUNTANT, by our 
modern home-training method—be sought—don't seek. 

There are 500,000 big firms today requiring annual orsemi- 
annual audits—and there are 1, certified public 
accountants in the U.S. This proves the tremendous, unlim- 
ited opportunities for you — the independence — the assured 
future—the big salary. These firms are willing to pay Expert 
Accountants $3,000 to $10,000 yearly. But they pay clerical 
workers and bookkeepers only $12 to $20 weekly. Become 
an Expert Accountant and your rise in the business world 
will be practically unlimited — many of our graduates are 
now managers of big firms. Remain a clerk or bookkeeper 
and you will always be bossed. 


WE TRAIN YOU BY MAIL 


in your own home, during your spare time, no matter where you 
live, You don’t give up your present ition and _income—you 
don’t deny yourself pleasures or sacrifice duties. Devote a little 
spare time evenin preparing for independence and a big 
income and you will soon master this lucrative profession. 

You can ly master our modern method in your own 
home~—you can complete it in less time than any other. In 
many particulars it offers more advanta than a college course 
in Higher Accountancy—you are not held back b plodd rs. 

The La Salle Extension University course in Higher Account- 
ancy was prepares by some of the world’s most noted account- 
ing vn t is under the direct supervision of William Ar- 
thur Chase, a nationally recognized leader, who is Ex-President 
of the American Association of C. P. A. Examiners, and Ex- 
Secretary of lilinois State Board of Examiners in Accountancy. 

Our course is thorough—advanced—covering the Theory of 
Accounts, Practical Accounting, Cost Accounting, Auditing, 
Business Law, etc., prepares you for C. P. A, inations 
in any State. 


Valuable Book FREE 


**What Every Bookkeeper Should Know’’—a valuable special 
book which gives exactly the information you require to become 
an Expert Accountant, studies, kind of examinations, State reg- 
ulations, salaries paid, positions to be had. 


SPECIAL REDUCED RATE 


SCHOLARSHIP.Limited Special Offer. Write quick and 
learn how, for a limited time, we are able to offer a special re- 
duced rate scholarship. 


We Show RESULTS! 
e ow | @ is astrong, con- 
servative organization—with thousands of students and as many 
letters from successful graduates There is no other home- 
study course so thorough—endorsed by America’s greatest Ac- 
counting Experts. We want you to know facts about the suc- 


cesses of our students and the un- — — = 
limited opportunities that confront 4, 
La Salle Extension 


you today by our method of home 


training, so— 
Mail Coupon NOW! - 


Secure valuable book Free, 
and learn how you can ad 
vance from a small job 
with a small salary to 
distinction, independ- 
ence, a future. Farn 
$3,000 to 810,000 
yearly. Act Now! 


La Salle 
Extension 


Universi 
Street No 


Send at once, without 

cost orobligation to me, 

your valuable book of Ae- 

counting Facts, and ful! de- 

tails of your Course in Higher 

Accountancy; also advise me 

about Special Time- Limited 
Reduced Rate Scholarship. 


Name 


=_ 
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Can You Accept 
a $2,500 Job 


Have you the 
training that is 
necessary to 
hold down a $2,500 job? Have you 
the same knowledge as the man 
who gets the fat pay envelope? Sala- 
ries are paid to the men who know. 

You can get just the kind of train- 
ing you need to accept one of the 


big jobs. There are exceptional 
opportunities in the profession of 
Signal Engineering. Send the cou- 
pon for the book that tells you 
all about it. 


Be aSignal Engineer 


Be the man who gets $2,500 a year. 
The most fascinating of professions. 
As a railroad man you travel 
from coast to coast without it 
costing you a penny. You can 
be the man who knows. You 
can be the man who tells the 
other fellow what todo. You can 
be the man who gets the fat pay 
envelope and free transportation. 


$2,500 a Year 


: Yes, that is what your salary 
will be when you are a full fledged Signal Engineer, 
$2,500 a year to start. Many men making much more 
than that. Even while you are learning you can hold 
one of the positions under a Signal Engineer, paying 
ou a handsome salary. Here is your opportunity. 
Send in the free coupon for full particulars. 


More Men Needed 


Railroads are constantly 
Free Outfit 


looking for competent Sig- 

nal Engineers. There are 

not enough men to fill the If you will write at 
positions. Thousands and once we will tell you 
thousands of miles of track ] how you can get the 
are now being equipped § big new Signal Engi- 
with automatic signals. ] neer’s outfit absolutely 
Hundreds of new positions } free. Our students get 
will be open. And 
are no men to take them. 
Here is your chance. a oul is free to 


Send the FREE 


FREE BOOK «| oupon for Big New Book 


COUPON 


you. Send the free cou- 
pon for full particulars. 


Just put your name and address on 
the free coupon and send it in to us at 


Department of once. Absolutely no obligations of 
Signaling any kind. We will send you the 
Desk 119X big new Signal book absolutely 

491 Cass St. free. Tells you all about this 

Chicago, Ill. most fascinating profession. 


How you can get into the 
send me absolutely free $2,500 7. The book 4 
; F free. Get your name an 
and prepaid your big new ° 
Signal book. "Also full par- in at once. 


GENTLEMEN: Please 


offer. is De 
distinctly ‘understood partment of 
sume no obligations of any kind. Signaling 


Desk 119X 
Ill. 
Age........ 


Please Mention Popular Mechanics 


EARN$S25 to $75 AWEEK 
BE YOUR OWN BOSS. 
OFFER OPEN TO ONE MAN IN A TOWN 


I will start you tomorrow in a permanent, big money making 
business in your home town or any town without interfering 
with qt present work. You begin making money the first 
day. A hustler can double his income the first 60 days. I teach you the 
business, show you how to get trade, give you a 


Free Course in Salesmanship 


and push you towards success. You don’t need capital nor 
a stock of goods to get astart. Some men I started earn as high as $5000 
a year after a few years. One man writes us 


Made $27 in TWO DAYS” 


business, th 
watches, clocks and ay 80 simple an 

all you need. This a remarkable offer. You have everything to gain, so 
investigate it. your town. 


C. F. ELMORE, Prin., Watchmaking College, 69 Madison St., Chicago 


Learn Drafting— 


I am now in a position to give my personal 
attention to a limited number of additional 
students in Mechanical, Structural or Architectural 
Draftsmanship and Designing. My home-study course 
is simple, easy — can be mastered in a few months. This 
is your chance to prepare yourself for this profitable, 
pleasant work. Hundreds of big paying positions now 
open. Steadily increasing deman or trained Draftemen 
and Designers everywhere, at salaries of from $125 to $175 
per month. I guarantee to teach you until you get a position. 
Write TODAY FOR FREE CATALOG AND FULL PARTICULARS 
Cc. W. R. EICHHOFF 
Chief Engineer, Chicago Engineering Works 


Dept. 50-X, Illinois and Cass Sts., Chicago, Ill. 


BE A SALESMAN 
EARN $1,000 TO $5,000 A YEAR 


We will teach you to be a high grade 
Salesman in eight weeks by mail and 
assure you definite propositions from a 
large number of reliable firms offering you oppor- 
tunities to earn good wages while you are learn- 
ing. No former experience required. Write 
today for particulars, large list of good openings 
and testimonials from hundreds of our students 
who are now earning $100 to @ month, 

Address nearest office. Dept, 4-21 

National Salesmen’s Training Association 

Chicago New York Kansas City San Francisco 


Uncle Sam is Best Employer; 


pay is high and sure; hoars short; places 
permanent; promotions regular; vacations 
with pay; thousands of vacancies; all kinds 
of pleasant work everywhere; no layoffs; 
no pull needed; common education suffi- 
cient. Special money back guarantee if you 
write today for booklet B900. It Is Free. 


Earl Hopkins, Washington, D. C. 


Id 
V LAD 


Learn At Home 
Scholarships Now Open 


Graduate corr ndence stu- 
dents most successfal at barexam- 
inations. Our method of instruc- 
tion same as HARVARD, MICII- 
IGAN and other big Law Schools. 
GUARANTEE to coach FREE graduates 
failing to pass Bar Examination. Write 
today for special offer and catalog. (Sent 
ree), Offer 'imited—write immediately. 


Americ spondence School ofLaw,Dept.119X Manhattan Bldg. Chica 


ARITHMETIC 


SELF-TAUGHT 

A plain, easily-understood volume for all 
who have not had the opportunity of learn- 
ing this subject thoroughly. or who have 
forgotten what they once learned. 257 
Pages. Requires no teacher. This great little 
book sent postpaid for 60 CENTS. Stamps 
accepted, leather binding $1. 

GEO. A. ZELLER BOOK CO. 
Est. 1870, 4473 W. Belle Place ST.LOUIS, MO. 


oe 
| 
| I started I want to start in the 
| 
Fe 
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PRACTICAL 
ARITHMETIC 
Self ‘Taueht 


POPULAR MECHANICS 


Learn a Paying Profession 


that assures you a good income and position for life. 
‘or twenty years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn 220 to $50 a week. 
these positions. Learn how you can become successful. Terms 


We assist them to seeure 


easy—living inexpensive. Write for catalogae—NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Ill. 


ELECTRICITY 


CONDENSED COURSE IN 
ELECTRICAL ENCINEERING 


Complete in One Year 
Bliss Electrical School 


Studies restricted to theoretical and 

practical electricity, mechanical draw- 

ing and necessary engineering work. Teaches simplicity, 

concentration, hard work. For young men of energy and 

character. 21 years of greatest success. Graduates hold first- 

class positions. Opens Sept. 23. Write for new catalog. 
104 Takoma Ave., WASHINGTON, D. C. 


EARN TELEGRAPH 


Morse or Wireless. Also superior sta- 
tion agency course. Splendid opportunities. 
Demand greater than supply. Graduates 
assisted. fe own and exclusively occupy two 
large modern buildings equipped with K. R. and 


Western Union Wires and Complete $3000 
Marconi Wireless Station. Oldest and largest school — est. 
a Investment $25,000 Endorsed by Railroad. 
Wireless and Union Offi Expert practical 


achers Living expenses may be earned. 
sy payments. 


Tuition low. 
Catalogs Free. 


Dodge's Telegraph, Railway and Wireless Institute 
8th VALPARAISO, IND. 


CIVIL SERVICE 


positions are in all parts of the country. Good pay, steady 
work, life positions, congenial surroundings, promotions on 
merit, Short hours, annual vacation and sick leave with pay. 
Many thousands appointed yearly. Both sexes. No political 


pull. Nearly 300,000 classified positions. Common school 

education sufficient. Full information and questions used by 
the Civil Service Commission free. 

COLUMBIAN CORRESP. COLLEGE, Washington, D. C. 


I'll teach you 
personally by mail 
ourteen years’ successful 
teaching. Big field for men 
and women, You can 
_ EARN $18.00 TO $45.00 A WEEK 
Crawford, B.C. writes: ‘‘ Earned $200.00 while 
taking course.’’ Write today for catalog, samples, etc 
u 


ETROIT 
CHAS. J. STRONG, Founder 


Devt. 206 Mich. 


Be a Foot Specialist, Learn Chiropody 


Chiropodists have bigger incomes at less expense 
other professional men. Many men and women 
foot specialists made $3,000 to $10,000 last year. 
Your income can be as big. 

We teach this dignified profession by mail 
at home during your spare time. Instruc- 
‘ion IS personal and complete in every de- 
tail, from anatomy to actual treatments, 
diploma gives you t 

joctor’s ee of Su 1 Chi 
curing locations to practice, 
descriptive catalogue now, 


ILinois College of Chiropod 


3, 1323 N, Clark Street, CHICAGO 


Detioi. 


for comple 
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Become A Lawyer 


There are thousands of capable men in small positions 
with small salaries and no future who need only our 
training to become successful Lawyers. The demand for 

wyers is increasing daily—Law is becoming a vital factor in every 
business—large firms are seeking competent Lawyers for their 
. and are willing to pay big salaries. 


YOU CanBeaLawyer Now 


It is no longer complex—no education required beyond the ability 
to readand write intelligently, Our instruction is written in plain 
language—it is the combined knowledge of the world’s famous legal 
experts— Professors of Law in such big resident colleges as Univ. of 
Wis., Univ. of Chicago, Harvard, Univ. of Mich., N Western Univ., 
and Univ. of Nebraska. It is recognized as the foremost home-study 
Law method by America’s greatest legal and educational authorities 
—it is the only method at in colleges. Advanced—simplified— dif- 
ferent absolutely from all others~completely covering every branch 
of'AmericanLaws. It is like having great Professors in your home. 

Learning Law by our method is fascinating—interesting— you 
willinever give it up until you have completed it. 


We Train You AtHome By Mail 


in spare time. You don’t give up your 
present position, income orpleasures. Makes no difference where 
you live, what you work at, how small your income or how little 
time you have. The cost is small—we make payments easy. me 
of America’s greatest Lawyers learned at home in spare time. 

Weenroll more students every month than any other university 
home-study Law school in the world, This is astrong, conservative, 
reliable institution—the largest, oldest and most complete of its 
kind on earth. Our graduates hold highest records and pass bar 
examinations in any State. e guarantee to coach you FREE 
until successful. This is the school that shows actual results— 


makes no statements it can’t prove. Our Di gives youa 
recognized standing. 
BIG 
w Library 
OFFER! 


If you enroll now we send our complete, standard, authoritative 
Law Library—14volumesof American Law and Procedure, complete- 
ly covering every branch of Law—a massive handsome set; over 6,000 
pages, 15,000 illustrative cases; a $50,000 work. PEER 

Write quick for cE y 
Two Great Books FREE 
that shows you how to start right—how some of America’s most 
successful Lawyers succeeded —a book everybody should have. 

We willalso send a copy of our famous book, ““EVIDENCE” 
—evidence of the success of our students and the superiority 
our method of home-training. Both of these books are FREE. 


$100 Tuition 


Credit—FREE 


Write at once and learn how, for a very limited time, you can 
actually secure a $100 Tuition Credit Certificate Free. 
The State of Illinois authorizes us 
Become An LL. e to confer on our graduates the 
Degree of Bachelor of Laws (LL. B.). Every successful man had 
to make hisstart sometime—some 2 This is your opportunity 
to enter a dignified, lucrative profession. Mail the coupon at once 
for convincing facts—don’t put it off any longer. 
La Salle Extension University, Dept. 964 Chicago, Ill. 
La Salle Extension University, Dept. 964 Chicago, Il. 
Please send me FREE—copy of your two EVIDENCE” 
Je VALUABLE LAW GUIDE at once. explain how I 
can secure a $100 Tuition Credit FREE. 


Please Mention Popular Mechanics 
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top Forgetting! 


HE average person’s mind resembles a scrap-pile more than anything 
—heaped high with a vast miscellany of unrelated, unclassified, unin- 


dexed facts. To summon on the instant from this disordered pile a 
needed name, date, fact or circumstance is as uncertain a process as seeking in a big library 
for an unindexed book. A world of information in the storehouse of your mind is as valueless 
as undiscovered gold — if this accumulated wealth of thought is not systematically on tap. 


I will make your mind as well-ordered 
as a cross-indexed, classified file 


I will make you master of your mind's infinite and all loss of self-consciousness — with which 
ramifications instead of a victim of its dis- you address your colleagues in the business 
ordered details. My systematic course of and social world will also be a source of much 
memory training accomplishes this for you. gratification to you. You will find yourself 


You can grasp its essentials by ten minutes of 
when suddenly 
pleasurable, interesting, concentrated daily able to speak on your feet whe y 


study for just a few weeks. As you progress called on by your fellowmen at meetings or 
you will surprise yourself continually by the assemblages of any sort - whereas you prob- 
facility of = ht and speech which you ably gurgled foolishly — turned pink — then 
acquire. The added degree of confidence— white—and sat down — before. 


The Key to Success 


A good memory is as necessary to success as trained muscles are to the athlete. They are 
acquired in the same way: That is — through systematic exercise. A good memory means 
more than mental systematization. It means logical, forceful thinking that is the result of 
he well-ordered mind. It means positive control of self—and ability to influence others through 
the medium of mental domination. 

Now I have told you of some things that will make or mar your success — and all of these 
factors are things within your own control. A little determination on your part, a little 
effort, a little scientifically directed training, and you rise "way above the mediocre to a 
position of success and satisfaction. 

Don’t condemn my method until I can explain it. There is morein it than you think. Thousands 
have pronounced my training the turning point in their success. Write me personally if you 
want the details — or if more convenient—signing and mailing the coupon willdo. After you 

get my plan is time to decide it is not meant for you—not before. Wilt you write me—now? 


This Valuable Book 


Prof. Henry Dickson, Principal Dickson School How to Remember— FREE 


Auditorium Bld ° Simply clip the coupon and mail it—or drop me a letter 
of Memory, 705 — ~ Chicago, Ml. or postal now—just asitis most convenient for you. You 
Send me free Booklet, How to Remember.’”’ also 


Henry 
Dickson 
America’s foremost 
authority on Memory 
Training, Public Speak- 
ing, Self Expression, and 
Principal of the Dickson 
Memory School, Auditorium 
Building, Chicago, 


full. particulars how to yr 4 a free copy of Dick- will receive my booklet by return mail. Read this booklet 
carefully—then let me have your application by an early 
mail. _ If I receive it within ten days of the date of this 
offer I will mail you ade Luxe Edition copy of my hand- 
somely-illustrated,richly-bound volume—free of charge. 


Send the Coupon or 
Postal Today 


son's ‘* How to Speak in Public.’ 


Name 


Crry_ STATE 


' 
Make 
== Your 
2 a File | 
a Pile | 
id Speak 
Public 


POPULAR MECHANICS 


SHORTHAND 


» IN SODAYS 


We absolutely guarantee to teach shorthand complete in 
only thirty days. You can learn in spare time in your own 
home, no matter where you live. No need to spend months 
as with old systems. Boyd’ 8 Syllabic System is easy to learn 
—easy to write—easy to rea Simple. Practical. Speedy. 
Sure. No ruled lines—no positions—no shading as in other 
evstems. No long lists of word signs to confuse. Only nine 
characters to Jearn and you have the = English language 
at your absolute command. The best system for stenog- 
raphers, private secretaries, newspaper reporters and rail- 
road men. Lawyers, ministers, teachers, physicians, literary 
folk and business men and women may now learn shorthand 
for their own ase. Does not take continual daily practice 

as with other systems. Our graduates hold high grade positions 
- srywhere, Send today for booklets, testimonials, etc. 


Chicago Correspondence Schools 
969 Advertising Bldg., CHICAGO, ILL. 


The New York Electrical School : 


teaches all branches of Electricity 
| giving both theory and practice. 
You Learn by Doing; guided by a staff 


of instructors who 
have done the work they are teaching you to do. 


Our school is in session summer and winter. 
You can enroll at any time and start at once. 


Write for our free catalogue illus- 
trating the departments of the 
school and explaining our course. 


44 West 17th Street, NEW YORK 


LA STUDY AT HOME 
BECOME AN LL.B. 


Only recognized resident law school in U. S., Conferring Degree of 
Bachelor of Laws—LL. B.—by correspondence. Only law school in U. S 
eonducting standard resident school and giving same tant dy by 
mail. Over 450 class-room lectures. Faculty of over 30 prominent law- 
yers, Guarantees to prepare graduates to pass bar examination. Only law 
school giving Complete Seuree in Oratory and Public Speaking. School 
highly endorsed and recommended by Gov. Officials, Business Men, Noted 
Lawyers and Students. ys today for Large Handsomely Illustrated 
Prospectus. Spe ial courses for Business Men and Bankers. 

HAMILTON COLLEGE OF LAW, 405 Advertising Bidg., “CHICAGO, iLL. 


DO YOU LIKE TO DRAW? 


That’s all we want to know 
Now we will not give you any grand prize- 
or a lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
it you are anxious to develop your talent with a 
successful cartoonist, so you can make money, send 
a copy of this picture with 6c. in stamps for portfolio 
of cartoons and sample lesson piale,and let usexplain. 
The W. L. Evans School of Cartooning 

821 Leader Bidg., Cleveland, O. 


LEARN TO WRITE ran O25 & to 
ADVERTISEMENTS We can positively you 


How to increase your salary. BOOK MAILED FREE. 
PAGE-DAVIS CO., 112 Page Building, Chieago. Lil. or 150 Nassau St., New York 


MUSIC TAUGHT FREE 


for our booklet. It tells how to learn to play Piano, Organ, 
Violin, Mandolin, etc. Beginners or advanced pupils. 
AMERICAN SCHOOL OF MUSIC, 50 Lakeside Bidg., Chicago, Il. 


LEARN WAT CHMAKING ENGRAVING 


Cariéature, Cartoon, Comic, Cc y ercial. Newspaper 
and Magazine NE BOSTO. mail. strated book 6c 
instamps. THE STON. ‘SCHOOL oF DRAWING, 

755M Boylston § st. BOSTON, MASS. 


Earn while learning. Most practical watch school. 
Individual instructions. Graduates in great demand. Book free. 
Chicago School of Watchmaking, 63 E. Van Buren St., Chicago 
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( motive power of the world. Its use 
has extended to every phase of life and industry. 
Thos. A. Edison says that the field of electricity 
is in its infancy—that electrical workers of the fu 
will discover uses for this great force now undream ae Oo 
Right now there are not enough dlect ric - 
engineers to fill the big paying positions o pen. Ever 
our Free Employment Bureau has acal! for Electrical 
Engineers greater than we can fill. Therefore. 
making a very special offer to students at this time 


Write today! Send the free coupon for our catalog 
and free information. 


We Teach You in a Short Time 
—at Small Expense 


engineers we are charging a small tuition fee. Your tox 
and equipment a all kinds are furnished FREE by 


School. ou m have easy payments if desired. Our 
course of inatrect ion is clear, simple and tt 
Graduates demand handsome salaries. Don’t pass « 


this opportunity. 


Electricity is 
today the great 


dav 


we are 


more elect rical 


cha 


th eir e 
while 


Men Wanted 


We will furnish al! 


mers | for these Trades 
=A BSOLUTELY 


we | Electricity Plumbing 


small amount for 


course, 


of Bricklaying 


idents earn 


alice | Moving Picture Operating 


to demz 
go in 


coupon 


W. 


We also teach the trades mentioned above. There are 
unlimited possibilities in any one of these trades. W! 
you have completed our course you will be ina position 


$5,000 a year. 


Send the COUPON for 
Catalog and Pa 


No obligations on you at all. Just fill out the 


towards success. Let us tell yor bow you 
can master electricity or any ber profi’- 
able trade in a short time— make a 
bigger success than you ever dreamed 
of making. Fill out the coupon 
and mail it at once. 


L. L. COOKE, Director 
Coyne National 
Trade Schools 


gations on me whatsoever, please send 
39-51 E. Illinois St. me your school catalog and full par- 
Dept. 119X ticulars of this offer to men — ALL PREE. 
Chicago 


Mechanical Drawing 


and from $5.00 to $8.00 a day right at the start. Or 
business for yourself and make from $3,000 to 


rticulars 
FREE 
cours’: 
L. L. COOKE, 
Director 
Coyne National 
Trade Schools 
39-51 E. Ilinois St. 
Dept. 119X, CHICAGO, ILL. 


GENTLEMEN: Without any obli 


and mail it toda Take this step 


Please Mention Popular Mechanics 


Learn Electricity! 
*150% 
| 4 O04. Month 
|| 
| | | 
DRAWING 
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Become 


TRAFFIC 


Learn 
' _Home_ 


UNLIMITED POSSIBILITIES BAS 


Thousands of large shippers and all Railroads need trained 
Traffic Experts and Managers — newly created positions are 
open with salaries of $35 to $200 weekly. The demand for 
trained men is greater than the supply. Recently enacted 
railroad rate laws and interstate commerce regulations 
have produced new conditions that necessitate trained spe- 
cialists— men who know how to route shipments, to obtain 
shortest mileage, quickest deliveries — lowest rates. With 
such knowledge you can qualify for an important, big- 
salaried position with a future — quick. 


WE TRAIN YOU BY MAIL 


at home, in spare time, without giving up your position or income. 
“he cost is small—we make the payments to suit you. All you need, 
to get into this powerful, big paying occupation is our training. 
No matter where you live, what you work at now, how small your pay, 
how long your hours—no matter what your age or education—if you 
can read and write intelligently—our Interstate Commerce Course 
will train you expertly to handle proticiently a big Traffic job—to 
merit and retain influence, respect, power and puts you in way 
to earn $35.00 to $200.00 weekly. 


MOST THOROUGH METHOD KNOWN 


The LaSalle method is simple, practical, logical — anybody can 
readily master it. It is the work of some of the greatest Traffic 
Experts in America. It covers thoroughly every feature of the pro- 
fession you will ever need to know—it is different and more eomngiete 
than any other method of home-training in Interstate Commerce 
ever known. This is the largest home-study Extension University 
in the world—our graduates are recognized as real experts—they 
are trained to do the kind of work that commands big positions. 


NEW, UNCROWDED OCCUPATION 


This is a new, uncrowded occupation — there’s room for you if 
you prepare at once. Let us train you new for a big future, 
with power, dignity, respect and a big income, with almost un- 
limited opportunities. Don’t remain in a small job that thou- 
sands of men are constantly after—let us make you the master — 
the big man —a successful leader among men. 


FREE—Wonderful Book 


Send the co below now and receive free copy of our much- 
talked-of book “10 Years Promotion in One”—learn more about the 
opportunities afforded Traffic Ex pertswith ourtraining—learn about 
the big opportunities now open—learn how easy it is for us to make 

wu a traffic specialist. Remember only trained men can secure the 
vig positions now open—remember that big employers are seeking 
trained and competent office men. Send the coupon — ne money. 


La Salle Extension University, Chicago 


La Salle Extension University, Dept. 965 Chicago, Ill. 


Send at ones, Banos expense to me, FREE copy of your 
famous book * ears Promotion in One’’; also book telling 


how I may, without interfering with present position, 
prepare myself as Traffic Expert. 7 | 


Please Mention Popular Mechanics 


THIS $2.00 BOOK OF 


Practical Electricity 


REDUCED TO $1.00 


38,000 engineers, electricians and 
students of electricity paid $2.00 for 
this wonderful volume. You now 
have the opportunity of buying 
it at just half that price — $1.00. 


Good As A School 


This book is a school within itself. It contains twenty chapters of 
valuable information —and teaches the fundamental principles of 
electricity including designing, operation and care of dynamos and 
motors. 

Practical Electricity was written out of the day's work—the result 
of our eighteen years’ experience, in repairing every possible kind 
of electrical machinery and apparatus. 

This book has helped boost hundreds of men to bigger and more 
responsible positions. In return for the electrical knowledge they 
secured from this book they boosted our repair business. We want 
to line up half a million more boosters—that’s why we're cutting the 
price of the book in two. 


MONEY BACK IF NOT SATISFIED 


We couldn't begin to tell all of the points and merits of Practical 
Electricity. We would rather send you the book and let you see for 
yourself. Mail us $1.00 to-day—and if you aren't perfectly satisfied, 
return it and get your money back. Order it now. 


CLEVELAND ARMATURE WORKS 
4734 St. Clair Avenue, CLEVELAND, OHIO 
America’s Greatest Electrical Repair Works 


Organ, Choral Conducting, Reed 
Organ, Mandolin, Guitar and Banjo 


with our guarantee of satisfaction. Write today for valuable FREE 
Art Catalog—contains Musical Dictionary, sample lessons, etc. State 
age, musical ambition and course in which interested, Free Partial 
Scholarship to early applicants. 


Siegel-Myers Corr. School of Music, 396 Siegel-Myers Bldg., Chicago 


HOW TO TRIM SHOW WINDOWS 


Shown in this new book. 150 complete 
windows for every season of the year 
illustrated by means of over 200 detail 
drawings and explained in 256 pages 
of text matter. Shipped prepaid for 
$1.50. This is the 10th year for our 


SCHOOL OF WINDOW TRIMMING 


el CARD WRITING AND » 
ADVERTISING 
Best paid and most 
fascinating profes- 
sionsin the world. A 
120pegecat log FREE 
telis you all about it. 


KOESTER —— 306 Jackson Boulevard, CHICAGO 


vou STAMMER 


attend no stammering school till you get my large 
FREE book and special rate. Largest and best school 
in the world curing by natural method. Write today. 


Lee Wells Millard, Pres., North-Western School, Inc. 
917 First Street Milwaukee, Wis. 


By Master Teachers 


Over 100,000 Musie Lovers are satis- 
eine their musical longings for 

easure, culture and professional 
success by our wonderful Home Study 
Lessons. You can do it too. Endorsed 
by Paderewski, and other great au- 
thorities. Lessons for Beginners, ad- 
vanced students and teachers in Piano, 
Violin, Cornet, Harmony, Public 
School Music, History, Voice, Pipe 


We teach you, by our new and original method of instruction, this clean 
fascinating and profitable business right at your home, and furnish you 
all tools needed absolutely free. Write for tree book to the 

WISCONSIN SCHOOL OF ENGRAVING, Stroh Bidg., MILWAUKEE, WIS. 


LEARNED BY 


SMALL COST 
Send today 2c stamp for particulars and proof. 


0. A. SMITH, Room D 102, 823 Bigelow St., PEORIA, ILL. 


/ 
OGIVEN 
a 
JEWELRY ENCRAVING 
i 
| 
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LEARN ABOUT 
THE BEST COURSE 


IN SHOW CARD 
AND SIGN WRITING 


“LITHOLIA” Ready-to-Use Colors 7 

A great opportunity for ambitious = 

persons, either sex, to earn $21 to $50 weekly, 

salary or in business for yourself. Our show = 

card course is nota book of alphabets. It's a = 

complete course in lettering compiled by an expert New York = 

show card artist forus. “Lithelia” is the only liquid pigment = 

water paint ever made; used the same as cake, distemper or tube = 

colors, but far superior to either. Lasts longer, more brilliant, always : 

ready. Best for show card writers, artists, or interior decora east = 
Booklet, Circulars and Full Information FREE 

LITHOLIA COLOR CO., 73 W. 23rd St., New York City 


A GOOD POSITION 


with UNCLE SAM is most desirable. Life positions, pleasant sur- 
roundings, good pay, steady work, short hours, promotions on merit. 


Boston 
Garter 


information and questions used by the Civil Service Commission free. ~ feet D: ° 
AMERICAN CIVIL SERVICE SCHOOL WASHINGTON, D. C y 


Both sexes. No political pull. Thousands of appointments yearly. 
Most thorough preparation $5. Returned if not appointed. Full 


Holds Your Sock Smooth as Your Skin 


Men who wear the better things for 
| the satisfaction they afford, buy the 
silk Boston Garter at 50 cents. 


GEORGE FROST CO., MAKERS, - = BOSTON, 
A» 


I can make a good penman of you at home dur- 
ingsparetime. Write for my free book “How to 
Become a Good Penman.” It contains speci- 
mens and tells how others mastered penman- 
ship by my method. Your name will be ele 
gantly written on a card if you enclose stamp. 


F. W. TAMBLYN, 418 Meyer Bidg., KANSAS CITY, MO. 


Practical 
Electrical Education 


In one year spent at this school 


My book, “* How to Stop Stammering’’—a treatise on *‘ Scientific 
Talking and Psychic Training.’* School and circular liter- 
ature FREE. MM. L. HATFIELD, Prin. of The Pacific 
School for Stammerers, 1918 Grove St., OAKLAND, CAL. 


BE A DETECTIVE 


Earn from $150.00 to $300.00 you get a complete practical elec- 
per month; travel over the world. Write trical education. You learn house- 
C.T. LUDWIG, 133 Westover Bldg., Kansas City, Mo. wiring, electric light and motor wiring, complete 


switchboard installation and wiring, armature 


LEARN WATCH MAKING winding, power plant operation and power 


und become independent. Good-paying positions secured. transmission, complete telephone work from 
Easy to learn. Send for FREE CATALOG. instrument setting to switchboard installing. 
ST. LOUIS WATCHMAKING SCHOOL, Dept. 5, ST. LOUIS, MO. _— is one of the most completely equipped and 
argely attended electrical schools in the country. 
LEARN JEWELERS’ ENGRAVING Write today for FREE catalog 
A high salaried and easily learned trade. taught thoroughly by mail. We will 


teacn the beginner better engraving than he can gain in youre of rigid apprentice- Sch | f E 1 j f Mil k Division 126 
shit We will also improve the skill of any engraver Send for our catalog 00 0 ngineering 0 wall ee Milwaukee, Wis. 
The Engraving School, 112 Page Bidg., Michigan Ave., C hicago, Il. 


Sweeney S Says: “I Can Teach You the Automobile Business in Six Weeks 
by Actually Working on and Driving Cars.” 


$80 PER MONTH UP 


iS EARNED BY If you drive, repair, sell cars, manage garages, or make 
TRAINED MEN. yourself a competent mechanic, no business in the world 
offers greater opportunities. Millionaires like Ford rose from the ranks. 


THE SWEENEY SYSTEM OF PRACTICAL INSTRUCTION 


has made this school one of the largest, finest, most completely equipped in the world. 
WE TEACH EVERY BRANCH OF THE BUSINESS ~ electric starters, traction engineering, 


trucks—every new development. We have turned out over 
THERE IS NOTHING QUITE LIKE THIS SCHOOL IN THE WORLD 1900 Successful Graduates 
it Makes Young Men Successful. Learn the opportunities before you. 


wy fo abou h 
Write Today SWEENEY AUTO SCHOOL 


i 
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man and obtain a trained man’s salary. 


Here’s Your Chance 


It’s more than a chance— you can make it a 
certainty because it depends entirely upon yourself. It’s 
your iacaatianity to rise to one of the countless positions open to 


ADVERTISING SECTION 


to the trained 


The man who sits in his private office and “‘hires and fires’’ and lays out your work, was 
no more qualified to fill that position a few years ago than you are to-day. He saw his chance 


and made the most of it. 


Your Opportunity Coupon 


Check the course you want and mail the coupon 10w 
American School of Correspondence, Chicago, U.S. A. 


Without any obligation on my part please send me your Bulletin and 
advise me how I can qualify for the position marked ““X.” Pop. Mech.6-14 


«+ +.Eleetrieal Engineer +.--Lawyer 

«++.Elee, Light & Power Supt. ...-Bookkeeper 
«++.Eleetrical Wireman 
«++-Telephone Expert +++-Private Seeretary 


«++-Bailding Contractor ++--Cost Accountant 
-+-Architeetural Draftsman Cert’f’d Public Ace’nt 
-++-Structural Engineer 
-++-Conerete Engineer 
-..-Civil Engineer 


Business Manager 
«++-Fire Ins, Inspector 
Ins. Adjuster 


a 
i 
Architeet Accountant | 


«++.Surveyor Ins. Expert 

Engineer «-+-Moving Picture Op’r 

Drafwman Engineer 

Steam Engineer Irrigation Engineer t 

+e+-Municipal Engineer «++. Textile Boss 

«++-Gas Engine Engineer ...-College Preparatory 1 
Tractor Engineer ----Auto, Mechanician 


ADDRESS .. 
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e obtained his training and knowledge by study. You can do the 


same—the American School will help you. 

You don’t want to remain in the ‘‘time- 
clock and dinner-pail’’ class all your life— 
don’t be satisfied with just a common job at 
small pay. Show the Sore at the shop that 
you have it in you to advance—you owe it to 
yourself and to your family. 

Don’t be afraid to mail the coupon, you 
won’t be bothered by agents or collectors. 
Like all strictly educational institutions the 
American School depends, for growth, upon 
reputation and the success of its students. 

Don’t let a little thing like filling in and 
mailing a coupon stand between you and suc- 
cess, congenial work and more pay. Accept 
your chance to-day. 


WE HELP MEN HELP THEMSELVES 


merican School 


of Correspondence. Chicago, USA. 
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All the world’s best music 


i is no farther from you 
than the Victrola 


The world’s best music, superbly rendered by the 
world’s greatest artists—Caruso, Melba,  Tetrazzini, 


S553 


Hi Paderewski, Kubelik, Mischa Elman, Sousa, Pryor, Victor i 
“| Herbert, Harry Lauder, Christie MacDonald, and Blanche §} 
i] Ring are a few of the famous artists intimately associated ff 
‘4 with the Victrola. i 
in Its exquisite renditions are a source of cheerfulness 


and inspiration alike in the homes of wealth and promi- i 


== 
= 


. . . . 
{7 nence, in the homes of discriminating music lovers, in the 
ih homes of thousands upon thousands iN 
ij who can hear the best music in no if 
other way. 
Ht Your home would be brighter bi 
te 
x under the charm of the Victrola’s y 
iW beautiful music, and it will be a con- i 
i stant delight to every member of your it 
i family. 
hy There are Victors and Victrolas in great variety of 
My styles from $10 to $200, and 
x any Victor dealer in any 


=3 


= 
= 
= 


city in the world wiil gladly 
demonstrate them to you. 


Victor Talking Machine Co. 
Camden, N. J., U.S.A. 


Berliner Gramophone Co., Montreal, 
Canadian Distributors 


— 


7 


D4 Always use Victor Machines with ; 

my Victor Records and Victor Needles— . 

i the combination, There is no other Victrola XVI, $200 
1! way to get the unequaled Victor tone. Mahogany or oak 


New Victor Records demonstrated at all dealers on the 28th of each month 


\ | 
q 
| 
Hy 
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=) 
SNAP SHOTS INDOORS, IN THE SHADE 
OR ON CLOUDY DAYS 


8) 


THE 80-MILE-AN-HOUR MOTOR, REQUIR: 
ING A SHUTTER SPEED OF 
1-1000 OF A SECOND 


The Kind of Pictures You Can Make 
with a Graflex Camera 


AND there is no uncertainty. When you look 
in the focusing hood you see the image, right side 
up, the size it will appear in the finished picture 
up to the instant of exposure. Finder and focusing 
scale are done away with. There is no necessity 
for estimating the distance between the camera | 
and the subject. 


If you will send us your name and address 
we will mail you our 64-page illustrated catalog, 
which tells all about GRAFLEx CAMERAS and how 
they work. Be sure to specify Graflex Catalog. 


FOLMER & SCHWING DIVISION 


EASTMAN KODAK CO. 
ROCHESTER, N. Y. 
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Just about time 
you got yours 


The limit of going some in the smokings line 
is to make fire with a match, then hitch it 
to a jimmy pipe packed brimful of Prince 
Albert! Me-o-my! 

Doesn’t make any difference what you think 
about being able to smoke a pipe, you can 
and you will—and get happy on “~~ pull— 
if you’ll nail your flag to the mast of 


PRINGE ALBERT 


the national joy smoke 


Men, here’s class—and quality and flavor 
and fragrance, Get a whiff or a puff of P. A. 
fresh out of a pipe or from a makin’s cigarette 
and you’ve just got tohave more. Tastes 
so good it’s right hard to wait till the next 
fire-up. Because P. A. can’t bite your 
tongue! Bite’s cut out by a patented pro- 
cess, Paste that in your hat! 


Say, you chum up to a jimmy pipe. And 
some P, A, that you'll call by its first name 
before you’re an hour older. And you'll find 
yourself on the road to contentment, It’s 
bully fine to be jimmy pipe joy’us! 


Toppy red bags, 5c; tidy 
also in handsome pound and ha 
pound humidors. YoucannowgetP. 

in every civilized countryinthe world ? 


R. J. REYNOLDS 
TOBACCO CO, R.J. Reynolds 
Winston-Salem, N. C, = 
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UNITED STATES 
100 People 

90 Houses 
10 Telephones 


EUROPE 
100 People 
20 Houses 
1 “Telephone 


alg 
i 


ae 


Results Compared with Theories 


Here we have: 


Ten telephones for each hun- 
persons. 
Nearly one rural telephone 


to every two farms. 


Reasonable rates fitted to 
the various needs of the whole 


people. 


Telephone exchanges open 
continuously day and night. 


Policy—prompt service. 


There they have: 


One telephone for each hun- 
persons. 


Practically no telephones on 
the farms. 


Unreasonable rates arbitrarily 
made without regard to various 
needs of the wea people. 


Telephone exchanges closed 
during lunch hour, nights and 


Sundays. 


Policy—when your tum comes. 


America’s Telephones Lead the World 
with the Best Service at the Lowest Cost. 


One Policy 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System 


Universal Service 


Please Mention Popular Mechanics 
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This Complete 


COMPLETE Summer Home of five rooms that 
A you can put up anywhere with your own hands, 

ready to live in the day you get it. Frame of 
mission stained, clear Washington Fir and rustless 
steel, a floor of hardwood, sand smoothed and finished 
with Valspar, awnings, transparent, but unbreakable 
windows, doors, chimney, ceiling, partitions, Pearl 
Rustless screened throughout. 


KENYON 
TAKE-DOWN HOUSES 


Complete, beautiful, easily portable and inexpensive. Make a 
Kenyon House the basis of your plans for the summer. Other 
sizes 1 to 7 rooms, $55.00 and up. 


= Our new descriptive catalog shows all sizes 
See §=s. and styles of Kenyon Take-Down Houses in 

a actual colors, reproduced from photographs. 
m™ §6§>. It is a most interesting book and you may 
have it for the asking. 


THE R. L. KENYON COMPANY 


900 Albert Street WAUKESHA, WISCONSIN 


Portable House | 
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you 


Catalogue free at your dealers, or by mail. 


EASTMAN KODAK COMPANY, RocuestTEeER, N. Y., The Kodak City. 
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Yes, I'll tell you what 
makes the difference | | 


“I’m going to be frank with you, Jim, as you have 


asked me to be. 


“You have as much natural ability as | have—you 


know that. You have just as |)! 
noe much education, so far as school | 
Aa goes, and just as much experience. 


a a 


“There’s only one difference that makes my 
salary $5,000 and yours $2,000. You know 
your own work—and that's all. I've been 
studying the whole field of business. 

“I know finance and accounting and organi- 
zation as well as selling and collecting. 1 know 
business as a whole. You don't. That's 
blunt, Jim, but that’s the truth. 

“Of course, I didn’t have experience in all 
these departments. But I got the experience of 
other men. I studied it every minute | could 
spare. | am doing it still, and intend to keep on. 

“You can do it, too. 

“The Alexander Hamilton Institute gives a 
Course and Service meant for just such fellows 
as us. 

“It was planned by progressive educators like 
Joseph French Johnson, the Dean of New 


York University School of Commerce, and 
Jeremiah W. Jenks, of New York University, 
and by business leaders like Frank A. Vander- 
lip, President of the National City Bank, Elijah 
W. Sells, of Haskins & Sells, public ac- 
countants, and Elbert H. Gary, Chairman of 
the Board, U. S. Steel Corporation. 

“They planned it right. “Then they got the best ex- 
perts they could—men of national reputation—to conduct 
the Course and the Service. 

“A lot of men are taking it— Alfred I. duPont, Presi- 
dent of the DuPont Powder Company; Seth Thomas, 
Jr., of the Seth Thomas Clock Company; E. F. Hershey, 
of the Hershey Chocolate Co., and others of their stamp. 

“If it is good for these men,-it is good for us. I know 
it has done wonders for me. 1 couldn't have gotten such 
a knowledge of business in a lifetime in any an way. 

“But I'm not going to try to tell you all about it. Write 
to them. They have a little book, The Ability to Handle 
Men," that gives you the whole story. And it’s mighty 
interesting. Send for a copy.” 


Alexander Hamilton Institute 


47 Astor Place, New York City 


Without placing me under any sort of obligation send me your new book, “The Ability to Handle Men,” and full 
information your Course and Service. 


(Write your name, business address and business position below.) 
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“Look, What a Grouch!” He Hasn’t B.V. D. On. 


UN aflame—coat on arm—handkerchief in hand—head drooping—brow 

S dripping—spirits low—nerves ‘“‘on hair-trigger’’—how hot 4e is with- 
out easy-breezy B. V. D.—literally ‘‘rolling in discomfort.”’ 

They swing along, unmindful of the heat, heads high, eyes bright, bodies 

cool, mindsclear, muscles taut and facultiesalert. You—on with B.V. D. and 

feel and Jok cool. Stopat the first store you come toand say, ‘‘I want B.V.D.” 


For your own welfare, fix the B.V.D 

Red Woven Label in your mind and 
make the salesman show it to you. Ifhe 
can’t or won't, walk out! On every 
B. V. D. Undergarment is sewed 
This Red Weven Label 


} MADE FOR THE } 


BEST RETAIL TRADE 


(Trade Mark Reg. U.S. Pat. Off. and 
Foreign Countries 


B.V. D. Coat Cut Undershirts and Knee Length 
Drawers, 50c, 75c, $1.90 and $1.50 the Gar- 
ment. 


B. V. D. Union Suits (Pat. U.S. A. 4-30-07) 
$1.00, $1.50, $2.00, $3.00 and $5.00 the Suit. 


The B. V. D. Company, 


New York. 


London Selling Agency: 66, Aldermanbury, E. C. 
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A Genuine Leather 
Tobacco Pouch 


In order to acquaint more men 
with the supreme enjoyment and satis- 
faction afforded by the wholesome, health- 
ful “PIPER” habit, we will give this fine 
leather Tobacco Pouch, Free, to everyone 
sending 10 cents for a 10c cut of PIPER 
Heidsieck Chewing Tobacco. 


The pouch is strongly made of fine tan leather, 
with a flap and patent snapclasp. Every man who 
loves a good chew will appreciate the convenience of 
this handsome, handy leather pouch to carry his tobacco in. 


CHEWING TOBACCO—Champagne Flavor 


Sold everywhere, sweet and mellow. 


in 5-cent foil- 
wrapped Pocket 
Plugs and 


get you to try “PIPER.” 


your tobacco dealer. 
THE AMERICAN TOBACCO COMPANY 
Room 1168,111 Fifth Avenue 
N 


* and a 


you have started, you will become a permanent 
friend of this wonderfully wholesome, healthful and 
satisfying tobacco. In writing please give name of 


New York City 


Just holds a 
10-cent Cut of 
PIPER Heidsieck 


PIPER Heidsieck 


PIPER Heidsieck is the highest type of chewing tobacco in the world. 
Every leaf of ripe, golden brown tobacco used in “PIPER” is carefully 
selected from Nature’s choicest crops, clean, 


The wonderful flavor of “PIPER” is 
different from that of all other tobaccos 
made—a rich, wine-like, delightful 

taste which never fails to make a 

friend. “PIPER” is famous the 
world over for this delicious 
“Champagne Flavor.” 


FREE 


z Send 10 cents and we will send a full- 
sized 10-cent cut of “PIPER’ 

handsome leather pouch FREE, any- 
whereinthe U.S. Also alittle folder tel- 

ling about PIPER Heidsieck. The tobacco, 

the pouch and mailing expenses cost us 20 
cents, and we are glad to spend the money to 

We know that once 
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Defeats Rust 
DOLLARS A MonTH] | and Tarnish 


(As A few drops of 3-in-One 
on a flannel cloth works 

= wonders on escutcheons, 
FREE door knobs and locks, 
electric push buttons, 
andirons and blackiron ~ 
ornaments of every kind. 


Use “i 
- 3-IN-ONE OIL = 
on nickeled and brass faucets. Also on A; y 
guns, revolvers, musical instruments, every- 
thing metal. 3-in-One is the foe of tarnish 
. the absolute preventive of rust every- 
where, Keeps all metal surfaces bright, 
indoors or out. 
Sold in hardware, drug, grocery, housefurnish- 
ing and general stores: 1 oz., 10c; 3 oz., 25c; 8 oz. 
pt.), Also in Handy Oil Cans, oz., 
2c. If your dealer does not have these 


cans, we will send one by parcel post, full 
of 3-in-One, for 30c. A Licary lip with 


Nc. 2 SMITH-PREMIER Typewriter and at 
$71.20 less than the original price. 

Never before has anything like this been attempted. 
Dealers get $3.00 a month rent for this make of machine, 


not poy A perfect as theone we will send you, and you 
pay only TWO DOLLARS A MONTH AND OWN IT. 


- > every bottle. 
p ara - FREE: Write for free sample and 
Perfect hi only lete outfit, nothing extra 


to buy, no strings of any kind to this offer. Just think of 
buying such a typewriter for $8.80 down and $2.00 a 
month, Cash price $27.40, Thousands of people have 
paid $100.00 cash for Smith-Premiers. It’s standard, 
by many considered the best typewriter ever built. A key 
for each character, 80 each character is always the same, 
a type brush for cleaning the type built into the machine; 


THREE-IN-ONE OIL CO. 


Broadway, New York 


the tilting carriage throws all previous writing in plain The new open system of handling sheep is simply 
sight of the operator. Comes to you with two color ribbon, auieter herding during the day, and bedding the sheep 
complete operating instructions, tools, waterproof cover, where night overtakes them. Contrast this with the old 
yractice paper, everything, ready. It runs beautifully. 

rites as perfect and clean cut a letter as quickly and easily as 


any machine bought for $100.00. It’s wonderfully simple, a . 
child can operate it with half an hours practice and rapid! Guaranteed 
attain speed, It’s strongly built and will give you years exchanged for Kimball Player Pianos, 
years of honest service and complete satisfaction. Used Pianos sad 
9 Exa : Schaefer Upright $140 Hallet & Davis . $190 
it d ht .$ 70 Hinse th 145 Kimball Upright . 220 
Colby Upright . 90 Fisher Upright . 165 Steinway Gos ht 275 
° nE Emerson Upright 110 Whitney Upright 185 pimpell Unrig! t. 275 
Decker Bros.Upr’t 135 Chickering Upright 175 Knabe Upright . 175 
We ship anywhere to reliable people on easy payment terms. Write 
When the typewriter arrives, deposit with the express agent Today For Complete List, Prices, and Terms and. Beautiful Illus 
.80 and take the typewriter three days and try it. If you trated Musical Herald FREE, and catalogue New Kimball Pianos. 
nd ‘t to be the best typewriter you ever saw, satisfactory in 


every respect, keep it and send us $2.00 each month, until our W.W. KIMBALL COMPANY, 129A Kimball Hall, Chicago, lll. 

’ special price of $28.80 is paid. If you don’t want to keep it, 
return it to the express nt, and he will give you back your 
$8.80, and setere the writer to us. We will pay the 
return express charges. . 

You won’t want to send this machine back after you have 
seen it and tried it. You can’t imagine the perfection of these 
machines till you see one, and the price is $71.20less than the 
catalogue price, and it is guaranteed just as if you paid $100. 


This coupon states theterms. Fill it out, send it now, today. 
You can’t lose, and it’s the greatest economical iter 
opportunity you will ever have. 


COUPON 
HARRY A. SMITH, Robbins Bldg., CHICAGO es ¢ 
+ 
Ship me a No. 2 Smith-Premier, f.o.b. Chicago, as described in 
this advertisement. I will pay you the $20.00 balance of the special + + + +7 aanennnnneae 
.80 purchase price, at the rate of $2.00 per month. The title to Edison 
remain in you until fully paid for. It is understood that I have Phonograph 
three days in which to examine and try the typewriter. If I choose and eerap 
not to keep it I will carefully repack it and return it to the express Now Shipped - 
Try it in your own home. Entertain your family and 
: ur friends. Send it back at our expense if you don’t want to 
eep it. Terms as low as $2.00a MONTH for a genuine Edison 
ND snntncedesddnnneinaddiehicsouscaebidscvelieiessassdetesemaeaa Phonograph at ROCK-BOTTOM prices and without even interest 
on monthly payments. Send today for new Edison book—it’s free. 
Our Edison Catalog Free Send a postal or a letter at 
— i : once, for our new Edison 
ee Pop.Mech junc catalog and iculars of this liberal trial offer. No obligations 
F. K. Babson, Edison Phonograph Distr... Edison Block, Chicago, Il 
Please Mention Popular Mechanics sx 
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THE PLEASANT BITS OF LIFE 4¥ 


A bit of fine weather ...a bit of a stroll in the 
Champs Elysees... a bit of love-making, of leisure, 
of lightheartedness. Above all,a bit of a cigarette, 
hand-rolled, in the paper Riz La Croix. 


These are but bits of life and laughter . . . but, ma foi, what a pleas- 
ant life it is! Life in a spangle of sunshine .. . quelle vie, mes enfants ! 


(Pronounced: REE-LAH-KROY) 


FAMOUS CIGARETTE PAPERS 


are to be seen everywhere in the sunshine moments of happy days. They are 
the light little, tight little wrappers in which the epicure of life 

rolls his golden grains of joy, through which he puffs his 
aromatic cloudlets of content. 

One hundred and fifty million books of 
such papers every year thus give 
up their earthly existence 
to aid men’s dreams of 
paradise. 

Riz La Croix bring 
pleasure, because: 

They are strong. — 

They are adhesive. ‘ 
Made from flax-born linen, 
the edges adhere. 

They are light and thin. 
When they burn, no paper 
odor mingles with the fra- 
grance of your tobacco. 


oO 0 0 0 0 


fe) 
fe) 
fe) 
9. 


Two interesting, 
illustrated Booklets — one 
about RIZ LA CROIX Cigarette Papers, 
the other showing how to “Roll Your Own” 
cigarettes—sentany where in U.S. on request. Address 
The American Tobacco Co.. Room 1184, 111 Fifth Ave., N.Y. 
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STEEL Shing! 


Cheapest 
To Use 


Get Edwards Direct- ip 
from - Factory Offer! TS 


At even less cost than the best wood-shingles, 


Dining and Billiard Table 
you can now own a genuine Edwards Steel 
Shingle Roof that’ll outlast the house. 


Whards 24 
wards —— 
e Easier to put on than wood, too. Wood shingles 
urniture go on one at a time. Edwards Steel Shingles are 
laid in big clusters—100 at atime. No extras. No special 


tools, no skilled workmen. No painting needed. Yet 
they never wear out. 


Both in One Rot, Fire and Rust Proof! 


Don’t confuse Edwards with ordinary galvanized roofing 


BRUNSWICK 
Convertible 


e that cracks and rusts. Each sheet of Edwards sepa- 
tely di d i It inc by “ Tigh ” Process 
y guarantee against lightning. st ordinary rools. 

Why not have BILLIARDS when {,000,000 Sq. Ft. Priced for Quick Selli 
you buy your next Dining Table, Library 5 ’ q. Ft. or CK oering 
Table or Davenport? Here is an inexhaust- Get Prices! This is best time to lay your roof. Weare 


. , making an unusually low figure right now. Send for 
ible supply me or aye — home acon Book No. 650 and prices. Please give size of roof if possible. 
tainment for the whole ftamlily and your guests. . 
These ingenious BRUNSWICK Convertible Billiard The Edwards Manufacturing Company 
and Pocket-Billiard Tables can be quickly turned into 600-650 Lock Street [153] CINCINNATI, OHIO 
any of the Furniture named. Yet they cost you 
scarcely more than just plain Furniture of correspond- 
i igh- st ion, i t " 
fast, accurate Monarch Cushions, |] | Plan of herding sheep closely, by the use of dogs, and 
- ine Vermont Slate Bed—all the scientific pla loa returning them each night to a fixed bed ground. The 
pre eat their larger brothers. Concealed a 0 old plan, of course, rendered certain areas absolutely 
and accessory drawer hold entire playing outfit. As 
Furniture they are beautiful specimens of de luxe en fe a ay 


cabinet work. 


A t di offer! Onl 

‘ Pays for this Cornet bugs this supe 
Soon Paid at 20c a Day ||| Wuriizer 

‘ou decide to tor our er. 

Ll ZER /rite for our big 
Brunswick Tables give you real Billiards and ton years of wetrument moking Free Band Catalog Band 
Pocket-Billiards—not a childish make-shift. They are Carrying Case Free | ail Winds of histruments. Pay for them at the rate of only 
priced from $75 upward. Made also in larger sizes with this superb |® few cents a day. Generous allowance for old instru- 

than described. The BABY GRAND at $90 is built of a THE RUDOLPH WURLITZER CO., Dept. 119X 

stunning San Domingo Mahogany with inlaid design Ath St. Cincinnetl, Obie S$. Wabesh Ave., Ch 


—now bein —s in hundreds of homes, church 
M. C. 


houses, clubs, Y. A.’s, etc., every month. TO 
Thousands have been bought on our special yearly Delivered You FREE 


terms as low as 20c aday. Make your whole family 


pay as they play.and the Table is soon paid for. on Approval and 30 Days Trial 
Playing Outfit FREE ||| JAS, 


Brush, Bridge, Book on “‘ How to Play,” etc., now 
included with each table and no extra cost to you. 
Let us send you full particulars by return mail. 


CUT OUT AND MAIL FOR FREE BOOK 


or write us if you prefer (273) 


The Brunswick-Balke-Collender Co. 
Dept. ZR, 623-633 S. Wabash Ave., Chicago 
Please send me free color-illustrated book— 


Balls, Cues, Markers, Rack, Chalk, Billiard Cloth, 19 


t or our big catalog 
‘“ Billi Th ” SEND NO MONE of “Ran or Bic cles, Tires and Sun- 
lillar ds a e Home Magnet dries at prices so low they wiil astonish you. Also particulars of our 
gost new offer to deliver you a Ranger Bicycle on one month's 
picturing and describing all Brunswick Home Tables, to- ree trial without a cent expense. to you. ) Fg —- 
i i ¥ you can make money taking orders for bicycles, tires, la ° 
gether with factory prices, terms and easy-purchase plan. BO $ sundries, ote. from our big handsome catalog. It’s free. It 
contains *‘combination offers” for re-fitting your old bicycle like new 
at very low cost. Also Send for 

I irect to you. Noone cise can offer suc 
to buy a bicycle, tires or sundries without jirst learning what we can 

offer you. Write now. 


| Mead Cyele Con, Dept.W108, Chicago, Il. 
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Ideas in Watches 


The masterpiece of watch manufacture— 
the Barlington—19 jewels, adjusted to 
the second —adjuste ions — ad- 
justed to to iso- 
chronism. Your choice of the newest cases: 
Inlay Enamel Monograms, Block and Rib- 
bon Monograms, Diamond Set, Lodge, 
French Art, Dragon Designs. Open face 
or hunting case, ladies’ or gentlemen's 12 
and 16 sizes. See coupon. 


Special Offer! 


The Superb Burlington Watch now 
at the direct rock-bottom price—the same 
price that even the wholesale jeweler must 
pay—and in order to encourage everybody to 
secure this watch at once, pay this rock-bottom 
price either for cash or $2.50 a month on this 
great special offer. 


We send the watch on approval— 
prepaid. You risk absolutely nothing—you 
pay nothing—not one cent, unless you want this 
exceptional offer after seeing and thor- 
oughly inspecting the watch. Read the 
coupon below. 


New Book on Watches! 
Send the Coupon - 


Learn the inside facts 
about watch prices and 
the many superior 
points of the Burling- 
ton. Write for book 
while this offer lasts. 


Burlington Watch Co. 


Dept.119X 
19th Street and Marshall Blvd. 


Chicago, Illinois 


WATCH 
Book Coupon 
Pa Burlington W atch Co. 


Dept. 119X 
St. & Marshali Bivd. Chicago 
= Please send( without obigationsand 
@* prepaid), your free book on watches, 
with full explaination of your cash or 
$2.50 a month offer on the Burlington Watch. 


Please Mention Popular Mechanics 
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Would You Accept This 
30-Day Offer? 


Standard of the World. Endorsed by Government and Railway Officials. 
Harris-Goar’s enlarged Easy Credit Plan now enables you to own one of these 
superb Elgin Watches without missing the money. Write for Free Catalog. 


° Now, during this Special Sale, is the 

” ewe gin time to buy this elegant 17-JEWEL 

| Elgin. Thoroughly factory tested, fitted in a 
eu = beautiful Gold Strata Case, Factory stamped and 


d Guaranteed 25 years, hand engraved, plain polished or with your own monogram, and our 
i startling offer is to send you this celebrated 1914 Model free of charge for your approval. 


Money Down 


Because we want to prove to you that the great 
MR. HARRIS wants tosend | volume of our business actually enables us to do 
a ——_ latest Pn better by you than any other Watch or Diamond 
Diamond” itediecovery | House in the World, and that on this particular 
where and how mined,cut and | Watch, we save you nearly half for it sells regu- 
marketed, the other, “ Facts | larly at $20 to $22, while our 


vs. Bune,” or all about the 
Watch Business, both at home Special 
atch an iamon 00 Price is — 


We don’t want you to send us one cent—nota penny. Merely give us- 
your full name and address that we may send you this superb 17-Jewel Elgin on 
approval, and if after you receive it and want to keep it, then pay us the sum of 


But if after you have worn it 30 

Only $2.00 a Month days FREE and don’t want to 

—_—_—i — keep it, send it back at our ex- 

pense. You assume no risk whatever. You do not buy or pay a cent until we 

have placed the watch right in your own hands for your decision. We want no 

security, no interest, no red tape—just common honesty among men. Write for 
our BIG FREE WATCH AND DIAMOND BOOK today. Do it now! 


HARRIS-GOAR CO., Dept. 1287, KANSAS CITY, MO. 


The House That Selis More Elgin Watches Than Any Other Firm in the World. : 


A BOOK THAT EVERY SHOOTER SHOULD OWN bare, and the going from and returning to the bed 


*“A New Chapter in an Old Story "’—an intensely dramatic grounds trampled a great deal of forage. It is esti 
50c recital of man’s development of his means of defense and 50c 

offense from the stone age to the present day. A tempt- — 
inviy readable volume. Price S0c prepaid. Address 


Remington Arms-Union Metallic Cartridge Co., 299 Broadway, NEW YORK 


Shir ley Light, cool, easy 
President *boulder-comfort 
Suspenders 


Of RAINPROOFED Silk — COOL and LIGHT 


the weather ; stays on the head ina wind. Silk-lined ; leather sweat band ; 
i i mo; 23-8 ventil Syelets. Colors: Black and White 
» o ice, $2 id. oney back if you don’t like it. rder Now— ust 8 
Be sure ‘“SHIRLEY PRESIDENT"? is on buckles size and color and enclose $2. Write for *'1914 Spring and Summer Style FREE 
Z The A. Edgarton Mig. Co., Shirley, Mass 


FRENCH CO., pa. 


There’s Money in 
Agricultural Blasting 


WE TEACH YOU FREE 
Our extensive national advertising yields thousands of inquiries .\9 
from farmers, orchardists, etc., who need blasters to clear land, . BY 
blast ditches, holes for tree planting, tight subsoils, etc. More ; ; 


| than twenty million pounds of agricultural dynamite used in ele dat 
\1913. We refer all inquirers to nearest blaster, supply free_ 
»... advertising matter and help you get the business. We we te 
.\. want to start in this in ependent business, reliable on * 
men who have $200 capital for tools, magazine, and running expenses. 
Write for free booklet No. 248-B. 


Agricultural Division, Du Pont Powder Company, Wilmington, Del. 


| | 
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MY NEV, 
LING 


Any honest man, 
no matter where he 
lives in the U. S., can 
have a WITTE engine 
suitable to his needs, 
on any easy, reasonable 
terms. 


Sizes are 2, 4, 6, 8, 
16, pay 22 H-P. 
ty les — Stationa 
Skidded, Portable, pid 
Special Sawrigs. I 

ship on 


60 Days 
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Why pay two 
prices for any 


ngine Prices 
chances O ‘Ww: N 


engine, when the 
WITTE costs so little ? 


Free Trial 


AND GIVE A 
5-Year Guaranty J 


with every engine. | 
have manufacturing 
advantages (among 
them, Natural Gas from 
my own well, that gives 
me free power, heat, 
and light), that make 
my cost of production 
less than in any plant I 
know of. 

I share my advan- 
tages with every cus- 
tomer, in lower prices 
strictly highest- 
standard engines. 

I can and do give a 
more definiteand bind- 
ing guaranty than any 
I have seen from any 
other manufacturer. 

No man can say he 
can't afford an engine, 
until he has read my 
new k and consid- 
ered my selling plan. 


Ed. H. Witte 


WITTE ENGINES 


Kerosene, Gasoline, Gas. 
Sold only Direct from my Factory Doors to the User's Hands ! 


Get your engine from an engine specialist. All my life I have 
done nothing but make engines. The success of my customers 
and nothing else, makes my success. 

My factory is the only one, that started in the engine business 27 
years ago, which has come through successfully under the same 
management with which it started. 

Only WITTE engine-quality has made that possible. 
anyone to show stronger proof of reliable engine-quality. 

The test of time on a business, is the most severe that can be applied. 


I challenge 


I take special pride in the fact that much over half of my orders come from and through my old user- 
(I have no agents). 

honest, to hold the respect and good-will of my customers. But I needed an extra-well equipped factory, to 
prices. Now, after many years’ struggling, I am able to make engine 

has ever done, for dependable engines. I have “‘ revised prices downward,” while 


Get My 


All Sent FREE with My New Book! 


I don’t consider any sale closed until the engine has made good—sold itself under 
actual test in the user’s hands. Under my New Plan, you are sure of knowing what 
ine ought to do, besides knowing what my engine 
finally decide to buy. You know, when you get a “ WITTE, 
guarantee will be good in the fifth year, as well as in the first year, 
and that the engine will give life-time service. 


MOST UNDERSTANDABLE ENGINE BOOK FREE. |< 


customers. 


lead in low 


any engine 


Time tests, not only engine-quality, but it also tests the manner in which 
a concern lives up to its contracts and promises. 


I have had no trouble to keep in the lead in engine-quality. I had only to be 


rices lower than anyone 


fITTE quality still leads. 


Complete New Offer— 


_@ FRFE BOOK 
COUPON 
ED. H. WITTE, 
Witte Iron Works Co. 
1746 Oakland Ave., Kansas City, Mo. 


Without cost to me, and with no obli- 


can do, before you 
” that its 5-year 


me show you 


I'll pay postage to get it back. Write me now for your 


Witte Iron Works Co., 
1746 Oakland Ave., Kansas City, Mo. 


my Great gation on my part, I should like to 
New Book, how to judge an engine ; how to pick out the engine that is receive your latest and finest Engine 
best for your work; in short to lay bare to you the secrets of the Book, and to investigate your New, Liberal 
engine business, by which double prices are charged and collected Selling Plan. 
for lowest grade engines 


If you don't say it is worth dollars, Fd 
FREE BOOK. ra 
ED. H. WITTE, 


Pronounced ‘*Wit-tee’’ 
rhyme with ‘‘City”’ 


Please Mention Popular Mechanics 
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Your Dealer Can- 
not Sell the Equal 
of This Table for 
Less than $45 


Our Factory Price 


$2250 
™ Half What Your 
DealerDemands 


A superb example of cabinet workmanship—made of solid 
Quartered Oak—30 in. high—top, 54 in.—extended, 90 in. 


Furnish Your Home for HALF 
Your Dealer Asks! 


And have ev pow specially 
finished to match the finish of the 
room in which you wish to place 
that furniture. We can help youdo 
that because we are manufacturers 
—not a mail-order house or jobber 
or wholesaler. We MAKE all 


BROOKS 


“ Master- Built” Furniture 


and sell Direct. We save 
youevery centof the deal- 
er’s and jobber’s profits. the originators) saves X 
of the packing costs, % of freight costs and 44 the factory 
floor space usually required. All our furniture is 


Shipped in Easily, Quickly-Assembled 
Sections! Anyone Can Put It Together 


Ours is the largest plant of its kind in the world. That of 
itself enables us to produce furniture at less cost—and sell 
it to you at lesser prices. 


Write for Our Book of 100 Bargains 
in House, Office and Club furniture. It is Free. 


Brooks Mfg. Co., 2706 Rust Avenue, Saginaw, Mich. 


Then, our Sectional 
Method (of which we are 


ADVERTISING SECTION 


Easiest Ironing 
with a Saving 
of Money 


N the past eight years, thousands of homes 
have installed the Simplex Ironer because 
it does the ironing better, quicker, easier 

and with far less expense than any other meth®d. It 


will iron a large table cloth in 3 minutes that would 
require 20 minutes to do by hand. 


SIMPLEX IRONER 


produces a uniform beautiful finish with no wear on the 
goods ironed. Two to four cents’ expense will do an 
average ironing with no tired feeling or back ache. It 
soon saves its costin labor, time, health and satisfaction. 
Write for name of our Local Dealer, 
30 Day FREE TRIAL Offer and Catalog. 


American Ironing Machine Co. 
562, 168 No. Michigan Ave., CHICAGO, ILL. 


EROYSENJE 
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LIGHTING SYSTEMS” 


WIZARD LIGHT ®urns Kerosene 
and Gasoline 

Lamps constructed to burn kerosene are 
an achievement surpassing all other known 
methods of artificial lighting, while the 
cost of operating is very small and about 
1-9c per hour. 

Our gasoline lamps are the most perfect and 
up-to-date, while certain stvles can be lit with 
an ordinary match, like city gas. For com- 
plete illustrated catalog and agency, address 


THE NAGEL-CHASE MFG. CO., 148 E. Erie St. , Chicago 


BUY YOUR FURNACE 
F1O DOWN $10A MONTH 


Our monthly payment plan of selling direct 
saves you the dealer’s profits and excessive 
charges for installation. The 


Jahant Furnace 


4 writes: ‘‘Best Furnace made. Had no trouble to 
This No. 1 Jahant D install it. Had it up and fire started in 12 hours.’’ 
Oraft Furnace over Write for Free, Niustrated book 
1000 stands 4800 THE JAHANT HEATING CO. 


20 Main Street AKRON, OHIO 


ave on Fuel Bills. 


118° 


mated that an increase of 10 to 25 per cent has been 
added to the carrying capacity of the ranges and that 
5 lb. weight has been added per lamb, because they 
have not been harassed by herding ar forced to trail 
long distances to and from bed grounds. 


The Comfy Light of the Hour 


The Comfy gives you light where you need it, when you want it, can be attached 
Field unlimited anywhere in less than a second at any 


: angle required to give best illumination. 

its uses 
AGEN WANTED 
Everywhere 


Agents are making $50.00 to $100.00 
per week and not killing themselves 
doing it. Write for full 

at once. Territory is being fast 


in Guaranteed Plumbing 
and Heating Supplies 
Our $200,000 establishment behind our Guarantee. 
Send for complete CATALOG 61. 

J. HARDIN CO., 30 years at 4533-35-37-39-41-43 Cottage Grove Ave., CHICAGO 


EVERYTHING 


at wholesale. 


WE ALL WANT BETTER 
LIGHT. HERE IT isa 


This new 100 to 700 candle power light turns 
up and down like gas. One-third cost of 
electricity, gas or kerosene. For home, 
church or store. Anyone can operate. Per- 
fection guaranteed or money back. rite 
Sor catalog (P.O.P.), Dept.1. bgants Wanted. 
BRILLIANT GAS LAMP COMPANY 
1009 C, So. Wabash Ave.. Chicago, Illinois 
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COMPLETE 


exactly the same motor 
that formerly sold at $70 


Detachable 
 Rowboat Motor 


up to April ist sold for $70. It was designed and built to 
sell at $70 and is a superior $70 motor. 


April 1st saw a radical change in our sales plan. This $70 
motor is being sold direct to you for $50. 


Why? 

Because we are specializing on Speedaways, manufacturing 
them in enormous quantities (capacity of our plants 22,500 
Speedaways a year). 

Because we are saving for you the profit ($20) which 
formerly went to the middlemen—the dealers. 


Because we much prefer to sell a large number of Speed- 
aways on asmall profit than a few motors on a large profit. 


Because, like Ford in the automobile business, we want to 
place the Speedaway within the reach of every one. 


Built-in Reversible Magneto 
Another up-to-the-minute Speedaway feature 


By adding the built-in reversible magneto the final touch of efficiency has 
been given to the Speedaway. Hidden away under the fly-wheel the ignition 
system is complete and compact and is entirely protected from water. It is 
possible to start the motor in either direction by a swing of the fly-wheel. 


There is now no detachable row-boat motor made, whatever the price, 
that has any practical advantage over the Speedaway. Under-water 
exhaust, disappearing handle, automatic locking tiller, water-cooled 
engine, protected spark plug, bronze bushed crank case, protected pro- 
peller, and a real rudder to make steering easy. Everyone of these a 
standard feature of the Speedaway at no extra cost. It is a thoroughly 
good motor in every way. And it is sold under a broad and thorough-going guarantee. 


eedawa With Built-in 59 
Detachable 1 
Reversible Magneto 
Don’t deny yourself and your family the enjoyment of a Speedaway this and every 
summer. The 52-lb. motor can be carried anywhere, can be attached to any boat or 
canoe in less than a minute. Thetwo cycle 2 h.p. engine gives ample power to maintain 
a speed of from 8 to 10 miles per hour. With it you can travel hours on a gallon of 
gasoline. Send in the coupon —foday. Get our Engineering Specifications which show 
how thoroughly good the Speedaway is. Think of all the fun you can get from it. 
Remember it is a $70 motor at $50—-$59 if you want the Built-in Magneto. You just 
won't be able to refuse yourself one. 


Speedaway Boat Motor Co., 165 Chicago St., Freeport, Ill. 


GENTLEMEN: Send me without obligations on my part your Engineering Specifi 
cations Sheets describing the Speedaway Detachable Rowboat Motor 


STATI 


Please Mention Popular Mechanics 
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MONEY + ERE y bas DEAD ONES. AWAKE ? LEARN the NEW WAY 
AGENTS! AGENTSIp 
THE 20th CENTURY WONDER 


ew 


Postal! will do. 
BLAC 


é Get started in an honest, < clean, reliable, money-making business. Sold = 


rate. Lasts life-time. Price within reach of all. 


e 
> of Beauty andHealth’’Free. 
‘Investigate 


STONE 
00 Meredith Bidg. TOLEDO 0. 


or his Rew in 
WATER P TOW AOUUM MASSAGE M ACHINE f0 for the home. 


A, 


25e. Book on Deep Breathing and 
Chest Expansion Now for 10c. 


EEP breathing will increase vi- 

tality and energy to an immense 

extent in a very short time, 
besides improving bodily appearance ; 
it will give you a much better carriage 
to the body, even sleep will be more 
natural and a person who breathes 
deeply sleeps deeply and wakes 
up bright and fresh for a full 
day’s work, and work will be a 
pleasure in place of drudgery. 
Appetite will be great, so will the 
digestion. Send at once at the re- 
duced price of ten cents for the 
illustrated book on deep breathing 
and chest expansion to 


PROF. ANTHONY BARKER 
3641 Barker Bidg., 110 West 42nd Street, New York 


eafness 


Perfect hearing is now being restored in 
every condition of deafness or defective 
hearing from causes such as 
Relaxed or Sunken Drums, Roar- 
ing or Hissing Sounds, Perforated, 
ir Partially Destroyed Drums, etc. 


% Wilson Common-Sense Ear Drums 


** Little Wireless Phones for the Ears”’— 
require no medicine but effectively replace what is lacking or 
defective in the natural drums. They are simple devices, 
which the wearer easily fits into the ears where they are 
invisible. Soft, safe and comfortable to wear at all times. 

Write today for our 168 page FREE book on DEAFNESS, 
giving you full particulars and plenty of testimonials. 
WILSON EAR DRUM CO., Incorporated 
1009 Inter-Southern Building LOUISVILLE, KY. 


DRINK HABIT 
CONQUERED 


Wives, mothers and men themselves are reporting by the hun- 
dreds a really effective, safe, quick acting home method of 
overcoming the drink habit. A very interesting book, giving 
information, will be sent in plain wrapper 
we the author, Edward 884 A, Station E. New York, 
, to anyone who applies. Soe out this advertisement and 
show it to others who may want to save somebody from ruin. 


TOBACCO HABIT BANISHED 


In 48 to 72 Hours Yes, positively permanently banished 


almost before you know it. Pleasant, 
easy to take. Results quick, sure, lasting. No craving for tobace 


in any form after first dose. Not a substitute. Harmless, no 
poisonous habit forming drugs. Satisfactory results guaranteed 
in every case or money refunded. Tobacco Redeemer is the on!|y 


absolutely scientific and thoroughly dependable tobacco remedy 
ever discovered. Write for free booklet and positive prov if 


NEWELL PHARMACAL CO., Dept. 25, ST. LOUIS, MO. 


There are now ten cities, each with more than a million 
population. Three—New York, Chicago and Philadel. 
yhia—are in the United States. Russia, with St. Peters 
urg and Moscow, is the only other country with more 

than one city of this size. 


Erickson Le s 


and Arms wat of 


chafe, overheat or 

SOLD ON EASY TERMS Senp ror CATALOG 
Erickson Artificial Limb Oo., 17 Wash, Av. N., Minneapolis, Minn. 


““‘BOW LEGS and KNOCK- 
KNEES’’ UNSIGHTLY 


SEND FOR BOOKLET SHOWING PHOTOS OF MEN 
WITH AND WITHOUT THE PERFECT LEG FORMS 
SALES CO., 140 N, Mayfield 
Austin Sta., Ill. 


Largest Limb Facter) 
in the World. 


POWER vou 


you! 


Power from within! Strength that is more than mere mus- 
cular strength—the strength of perfect health — now within 
your reach through Vibration! 


All the Joys of Youth 

may be yours through a White Cross Electric 

Vibrator. Vibration is life itself. It will 
‘with the force of 

your own awakened power. You're \ 

_Just put your name and address on . 

a postal and mail it to us today. 

ae marvels of the White 

Vibrator. Read what scientists sa: 

tor and our limited offer. You are under 
no obligations whatever 


om ase away the y ears like magic. Every 
made over new from h to foot. 
We will send you our splendid big 
y about 
Post yourself on what it will do for you. 
LINDSTROM - SMITH CO. 


e in your whol body 
will fairly le of 
Send a Postal for Our Big Book! 
FREE book telling you all about 

Cross 
it. 
Learn all about the 


1100 So. Wabash Ave. 
Dept. 119X 


CHICAGO 
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MORE BALD HEADS 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 60 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 

te and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. Write for application blank, testi- 
monials, and booklet on “HAIR,” sent sealed in plain 
envelope, FREE. 


THE MODERN VACUUM CAP CO. 
G. 559 BARCLAY, DENVER, COLO. 


S ADVERTISING SECTION 


4 | 
= 
why it 8 @asy. Removes biackheads, wrinkles, rounds out 
] all body and brings back Nature’s beauty. Endorsed by lead. ; al 
ing doctors and rs er, Okla., says, orders first day.” 
\ Margwarth, Pa., 9.00 per day.’”? Shea, “First order 
12, second 36, third orders eight dozen machines first, 
month, Shaffer, emonstrations."” Vaughn, Wash., ‘ 
orders one dozen. hip 6 dozen by first express,” Spain, | a. 
. Tenn., started wit! on, then 2 dozen, next 3 dozen. Lewis, © fj 
ind., sells 3 machines first hour. Says “Best article he ever saw for merit and ‘ 
/ money-making.” No experience necessary. Territory with protection given free 
to active workers. Nothing in the world like it. Best agent’s article ever invented. 
| We own all U. 8. and foreign = 
A. we patents. Big book entitled, |; = \f 
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Inventors! Send for these 


Remarkable FREE BOOKS, Today 


Complete and full information about patents, everything 
the inventor or manufacturer should know, has been 
included in these books. Never before has such an 
inexhaustible fund of valuable information been at the 
inventor’s disposal. Regardless of the fact that the 
compilation of this information cost us thousands of 
dollars,we will send to all interested persons,any or all 
of these books, entirely without charge or obligation. 


**Millions In Patents”’ 


This volume, 192 pages, tells the story of the romance of invention. The brain 
of the inventor is the magician that has made the ancient fairy tales come true. 
Millions have been paid for a hook, fortunes have come from a toy. Read 
“** Millions In Patents,” and you will realize that this country and all the nations 
of the world are ready to enrich you beyond your wildest dreams if you can 
contribute one useful or amusing thing. 


“What Is a Trademark?” 


It is not an exaggeration to say that billions of dollars have been made out of 
trademarks, labels and copyrights. He who can fashion a trademark or design 
a label which will make a product stand out above all similar products, is indis- 
putably a genius for whose brains the world offers almost unlimited money. 


“Foreign Patents” 


A good invention is bought not by one country but by the world. “ Foreign 
Patents”’ shows you how the inventor may be paid by other countries and other 
peoples, as well as by this nation, for his ideas and his inventions. It explains 
how we, through our representatives in the capitals of the world, maintain for 
your benefit an endless chain of opportunities which, if you take advantage of 
them, will girdle the earth and make of your productan agent that may bring 
back to you rich rewards, 


“Inventions Needed”? 


This book, 256 pages, lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, the devices 
manufacturers are seeking for their business, the ideas for which the public 
will pay big money. It gives great men's ideas of the most important things 
needed in inventions now. Science is the key to wealth, and this key can be 
turned best by the inventor. This book tells you why. 


“How to Get Your Patent and Your Money” 


The man who invents needs the co-operation of the man whoinvests. This 
book, 132 pages, is a guide to the inventor. It describes, according to the 
teachings of our experience and the lessons of men made rich by patents, 
how the inventor may secure money, the right amount of money, for the 
device which his brain has constructed. If you have invented something 
and desire to learn what it will cost you to get your patent and what you 
must do to find your market, read this book, 


“Special Bulletin of Patent Buyers” 


This bulletin, 64 pages, contains copies of hundreds of letters from wealthy men who 
are seeking to purchase patents. Next to the idea of the invention itself, the most 
valuable thing to the inventor isa hint of where there is a man ready to buy the 
invention or to finance the inventor so that his device can be readily marketed. We 
act as intermediary, without one cent of charge, between the man who invents and 
the man who invests. 
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We Secure Reliable Patents, Trade Marks, 
Copyrights, On Most Liberal Terms RANDOLPH & CO., 
Ever Offered WASHINGTON, D. C. 


600 F St., N.W., Washington, D.C. 


Gentlemen: Please send me, without obligation 


Send Model or Sketch and description Of ty part, the books indicated on margin thie 


your invention for Free Search of com —y OL on margin of coupon, names of 
the United States Patents 
Rejected and Difficult Cases are Our Specialty 
R ANDOLPH & CO 
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—or Men with the Inventive Turn 


The whole world wants the inventor. 
To the intelligent inventor it gives its 
richest prizes. Westinghouse, Marconi, 
Edison, were all once beginners, like 
you. The average man of their time 
thought everything had been invented 
that could be invented. If you have an 
inventive mind, their success may be 
yours. The world wants your work. 

To meet the demand for a square, fair 
deal for small inventors, two young men, 
G. H. and H. C. Chandlee opened a little 
office twenty years ago in the Stead 
Building in Washington. They believed 
that thousands of men were being shut 
out from big opportunities because of 
the huge fees charged by most patent 
attorneys. 


They said: ‘We will stand by the 


smallinventor. We will keep faith with 
him. We will advertise, secure a large 
volume of business, charge small fees 
and make our money through the greater 
number of cases we handle.’”’ 

The plan succeeded. Now Chandlee 
& Chandlee give employment to nearly 
100 people, including many registered 
attorneys, and large manufacturing con- 
cerns, knowing that they have secured 
valuable and well-protected patents for 
their cliefts, solicit their services, both 
in the obtaining of patents and in the 
purchase of patents, to be manufactured 
on a royalty or bought outright. 

Chandlee & Chandlee have built their 
business in the very shadow of the patent 
office. They have learned by long 
practice not only 


How to Obtain Patent Protection 
at Small Cost 


but also how to assist their clients in the sale 
of their inventions—a double service. Hosts 
of successful inventors owe their start to the 
good work done for them by Chandlee & 
Chandlee. These young men, now grown to 
middle age, to knowledge and to success, are 
serving splendidly the men who are beginners, 
as they were once beginners, 


The Big Thought 


And the big thought back of Chandlee & 
Chandlee is that they want to make inventors. 
They want inventors to work intelligently 
along right lines. ‘They believe that the field 
for great and even startling successes and 
profits is greater now than ever. 


You May Have These Books Free 


Write your name and address in a letter or on a postal card f 

and they will be sent you free. | 
invented something, send a rough sketch and description 
of it for a free report as to patentability. 


Address 


1009 F. Street, Washington, D. C. 


And so out of their knowledge of what suc- 
ceeds and what makes money, they have 
prepared two books— 


“What to Invent” 


and 
“How to Obtain a Patent” 


These two books cover the field. They tell 
just what inventions are wanted and just 
what must be done to obtain patent protection. 
They have started many inventors on the right 
track and have made inventors of many men 
who had simply the untrained inventive 
faculty. 


Or, if you have already 


Do it now. 


Please Mention Popular Mechanics 
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Trade Marks and 
Secured 
or Fee Returned 
Special Offer—Free Search of Patent Office Records 


Send us a model or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report 
the invention patentable, we will guarantee to obtain a patent or return our fee, 
and furnish a certificate of patentability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 


Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. 


Our Five Books Mailed Free 


(SEE COUPON BELOW ) 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
How to Obtain a Patent 
Our illustrated eighty-page Guide Book is a book of 
reference for inventors, and contains 100 mechanical 
movements illustrated and described. 
Money in Patents 
Tells how to invent for profit, and gives history of 
successful inventions. 
What to Invent 
Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 
Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 


Patents That Pay 
Contains letters from our clients who have built up 
— enterprises founded upon patents procured 
y us; also endorsements from prominent inventors, 
manufacturers, Senators,Congressmen,Governors,etc, 
We Advertise Our Clients’ 
Inventions Free 
In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We save you 
time and money in securing patents. After the patent 
is granted we assist you TO SELL YOUR PATENT. 


Foreign Patents 
WE HAVE DIRECT AGENCIES IN ALL THE 
“OREIG TE in the shortest possible TIME VICTO 3UILDING 
and at the LOWEST COST. Write for our Illustrated Our new mondah tonmns ie U. S. Patent Office 
Guide Book on Foreign Patents,sent free to any address, SPECIALLY ERECTED by us for OUR own use 


WANTED NEW IDEAS 


Send for LIST OF PATENT BUYERS who consult us when purchasin atents. Con- 
tains requests from MANUFACTURERS, MAIL ORDER HOUSES and PROMOTERS 
for patents secured by us, and suggestions as to New Ideas they wish to purchase. 
We invite manufacturers and “eo: to address our Sales Department regard- 
ing the purchase or leasing of a number of meritorious patents secured by us. 


Second National Bank, Washington, D. C.; Union Savings Bank, Washington, D. C.; Chamber of Commerce, Washington. D. C.; 
Pitner Gasoiine Lighting Co., Chicago, I) :R. G. Dun & Co., Washington, D.C.; Smethport Glass Co., Smethport, Pa.; The Melvin 
Gauge and Signal Co., Scranton, Pa.; M. Winter Lumber Co., Sheboygan, Wis.; National Savings and ‘Trust Co., Washington, D.C. 


FREE COUPON! oes 
VICTOR J. EVANS & CO., Patent Attorneys 


NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: 724-726 9th St., N. W., WASHINGTON, D. C. 


GENTLEMEN: Please send me FREE OF CHARGE your FIVE Books as described above. 
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Inquiries from Manufacturers and Other Buyers of Patents 
Who Are Looking for Good Ideas 


Protected by Owen Patents 


Are constantly being received. Hundreds of 
ideas are wanted —a market exists for them 
to-day. YOURS may be one of them. Send for 
my free books and see for yourself—read the 
requests for inventions protected by me. Many 
are simple. You can help supply this demand. 


As soon as my clients’ rights are protected I aid in 
every practicable way, without charge, to sell. Their 
applications are advertised free— their patents are called 
to the attention of the proper prospective buyers— 
every necessary thing is done. Get my booklets and see. 


THESE ARE FREE 


You will incur no obligation by writing me. A simple 
request will bring them to you — the finest, most reliable 
and instructive patent books published. A postal will do. 


66 99___a72 page guide book, tells how 
Successful Patents _ toproceed; describes my advan- 
tageous business \Jethods; gives references, testimonials, etc. 


99 gives hundreds of hints of inventions 
Stepping Stones wanted; articles from interviews of 
noted authorities; tells the truth about prizes for inventions. 


“ . 99__ tells you how to sell; why some 

Patent Promotion _ inventors fail; discusses the value 
of your idea; how I aid my clients; manufacturing aids furnished 
you; recent successful patents, etc. 


You will also be sent from time to time, as new inventions are 
wanted, full information concerning them. Only in this way can 


you keep up to date. 
Advice costs nothing. All 
Write for These To-day communications confidential. = 
I secure patents or receive no compensation. Your work will re- —_ 4 
ceive my personal supervision—but my fees are no higher than others. — 
Results Speak Loudest—But Here Are Some References { 
Columbia National Bank, National Rack Co.. / 
Washington, D. 0, 61 Hannover St., 
National Locktile Co., Boston, Mass. Search of Records : 
Washington, D. C. The C. J. Lofts Co., 
3 Spring Common, 
The Carnahan Pross. Send sketch or model of your 
Lightning Gun & OycleWorks Whitehead Hosiery Mills, invention for free search of = 
Oklahoma City, Okla. Patent Office Records and 
Mfg. Co., icki he ons 
Antholene Mfg Go. Dex Moines, Iowa. | report on patentability. 
A LARGE NUMBER OF OTHERS IN MY BOOKLETS. 


RICHARD B. OWEN wasuincton, p.c: 


Inventors submitting their inventions to me are protected in a tangible manner until their applications are filed. 
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C. L. PARKER 
Formerly Member Examining 
Corps, U. S. Patent Office 
PATENT LAWYER 
210 MCGILL BLDsc. 


PATENTS 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “* Protecting, Exploiting 
and Selling Inventions” sent free upon request. 


BRASS GEARS 


Cut by an entirely new process. The most 
accurate made and at prices that cannot be 
equalled by others. Every gear has a hub, 
center painted e' —~ py! black, edges turned true, 
highest grade red brass, and much heavier 
than others. We carry the largest stock in 
the world and every gear listed is always 
shipped on date of order. 
SEND FOR CIRCULARS 

CHICAGO STOCK GEAR WORKS 
16 S. Fifth Av. Chicago 


Our Brain Belongs 


INVENTORS Gur ices: 


Are Free of Charge. 
All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
shops in the country. Ask for Booklet No. 
17. Consultation free. Experimental work 
strictly confidential 

A. NACKE & SON 
236-242 S. 9th St., Philadelphia, Pa. 


tie and Supplies 


We make working models of any description and material, 
also dies, tools and sheet metal stampings. Send your drawing 
or sample for estimate. Write for catalog of gears and model supplies. 


The Pierce Model Works, 3405 Pierce Ave., Chicago, Ill. 


ctive Powers of Inventive Genius} 


MECHANICAL 


SUPPLIES & MATERIAL 


EXPERIMENTAL AND 
LIGHT MACHINE WORK 


order 


132 MILK STREET. 


BOSTON 


Over 480,000 sq. yd. of different types of roads for 
experimental and object-lesson purposes were constructed 
during the fiscal year 1912-1913 under the supervision of 
the Office of Public Roads. 


Send for { WHAT 
FREE BOOK | HOW TO SELL YOUR PATENT 


Copies of nearest Patents and report in every case without charge 
H. L. WOODWARD, 9th and G Sts., WASHINGTON, D. C. 


STAMPINGS 


and metal patterns. Manufacturers of patent specialties and 
novelties. Can get out samples at moderate cost. Experts 
in black enameling. Prices reasonable. Prompt delivery. 


THE STANDARD SPINNING & STAMPING CO., Toledo, 0. 


Hartman Will Tru 
Rock Bottom Prices 


Furnit 


most liberal ever offered. No se- 

its Free from all objections. 
eend of a month you ma 

return anything unsatisfac tory, 30 Days Approval © 

Hartman refunds your money including reight. 


H FRE 


Metal spinnings and 
stampings a specialty. 
All sorts of die work 


EXAIGHE FIRST—If Satisfied, Buy—If Not, Return. 


hip, With Privilege of Examination. 

The biga est value for your money—We have thousands of unre- 
deemed pledges on which we can positively save you as much and 
more than half of price asked by dealers, or wholesalers. Don’t make 
purchescot this kind until you t t our big illustrated Bargain Bulletin. 
“HEADQUARTERS FOR AN , ave been advancing money on 

fine dtemenda, watches, etc. Our investment is but a 


for over 60 years. 
tion of their real value. disposing of these enrede em: 


The nece ssity o 


rac- 


ason for our amazingly low prices. 


Match These Values If You Can 


No. 250707. Nine magnificent diamonds set 
in platinum, having appearance of 2% kt. soli- 
taire. Try to match at $75. Guaran- $36 55 
teed loan $28. _Unredeemed Price, ° 

No. 251278. Genuine 21-jeweled unredeemed 


Crescent St. Waltham Railroad Watch in high 
grade serviceable case. Guaranteed to pass railroad 

inspection. Protecte a price on move- $17. 95 
ment alone $35. Unredeemed Pr. ai 
is proof of Absolut are SeRey 
Over 60 Years in Same Location 

wrotec 
QUARTERS OF A “LION DOL. LAR: 4 of ut ob- 
e pay xpressage and run all ri t 

Money Back Guarantee in the ‘examination. Your “any 
money beck if unsatisfactory to you, thor h always exactly as repee- kind, put 
sented. © LOAN AL E S. We guarantee to take name 
any / he at full price in exch your 
JOS. DeROY & SONS, 318DeRoy find for 
Smithfield St. Post Office Pittsbu a. , Bulletins 


nm, Farmers De sit Rati 

n's, Bradstreets, write an 

k or newspaper in P ittsbure 


GET YOUR NAME 


ON OUR Li T 
PATENTS 
$561,530 Made | 
by my clients. 127 Page Patent Book — “What and 
How to Invent—Proof of Fortunes in Patents ’’— FREE, 
Just Across Street from U.S. Patent Office. 


E. E,. VROOMAN, Pat. Atty., 871 F St, WASHINGTON, D. C. 


For Interesting and Valuable Information about 


PATENTS WANTED 


and bought by Manufacturer’, send 6 cents postage for 
oT. Illustrated paper Visible Results and Terms Book. 
A. B. Lacey, Dept. Y, Washington, D. 0 Estab. 1869. 


ATENT 


THAT PROTECT AND PAY 
BOOKS, ADVICE AND SEARCHES FREE 


Send sketch or model for search. Highest References. 
Best Results. Promptness Assured. 


Watson E. Coleman, Patent Lawyer Wasnincton, 


A Genuine *2 


for 


THIS KNIFE HAS BRAINS IN IT. 
Equally good in the Shop, the Farm, or 
Forest; light but extra strong; resharp 


ened easily. Stag handle, German 
silver finish; blades file tested, 
hand forged razor steel and war- 
ranted. Sample 83c, 3 for $2, 
postpaid. Choicest Pearl, $2 each. 
Send for 80-page Free List 
and “‘How to Use a Razor" 


MAHER & GROSH CO., 106 A St., Toledo, Ohio 


12 
YourMoneysWorth Plus75tol00% 
| GENUINE, / MAKE 
| 
—— 
| 
po 
| 
| 
No. 57 
ph 
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Superior 

Machinery 
A modern line of woodworking 
machinery for Furniture Factories 
—Piano Factories— Box Factories 
—Cabinet Shops— Pattern Shops— 
Carpenter Shops— Wagon Shops— 
Repair Shops—Contractors— 
Manual Training Schools, 
etc. If interested write for 
our catalogue and net prices. 


Largest manufacturers 
of woodworking machinery 
in Chicago. 


Jones Superior Machine Co. 


1266 W. North Ave., CHICAGO 


Jones MachineMoulded | 


PULLEYS 
and GEARS 


Clutches, Sprockets 
Shafting ana Hangers 


THE LARGEST LINE OF 


Power Transmitting Appliances 
SEND FOR GENERAL CATALOGUE A18 


W.A. JONES FOUNDRY & MACHINE CO. 
1400 North Ave. CHICAGO 


Automobile 
and General 
Repair Work 


OU need the “ SEBASTIAN ™ Lathe. 

It is peculiarly fitted for just the kind of 

general repair work that youdo. Made 
of high grade materials by skilled workmen, 
and yet the price is low, very low. Send 
for our latest illustrated catalog. Drop us a 
card today — sure! 


The Sebastian Lathe Co. 


107 Culvert St., CINCINNATI, OHIO 


Help Your Boss 


solve his belt lacing troubles by telling 
him about the advantages of the 


“Clipper” Belt Lacer 


TRADE RACES THREE PrWUTES 
Tell him to write for our 30 days’ free trial offer,with 
full return privilege. After he has given it a trial and 
sees the increased belt efficiency—you'll be repaid. 
The “Clipper” increases pulling power of belts, 
increases output, decreases delays, decreases both 
power bill and labor cost in proportion to output. 


Send for our story, ‘‘How Scotchie 
Made Good.” It may mean a lot to you. 


Clipper Belt Lacer Co. 


1032 Front Ave. GRAND RAPIDS, MICH. 


LATHES 


9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


South Bend Lathes 


9 to 18" Swing 

Foot Power, Steam Power 
Electric Motor Drive 
Straight or Gap Bed 

Write for Catalog and Price 


SOUTH BEND MACHINE TOOL CO. 


423 Madison St., South Bend, Ind. 


DO YOU HAVE KNIVES To GA 
TO POLISH, SMACL TOOLS 
WASHING MACHINES OR WRING' 


LET THE RED‘DE 


Attached to any water faucet will develop up to 3 Horse 
Power according to size of pipe and water pressure. Ovly 
perfect small motor made. Improved bucket 
wheel construction. 
— Motor for Mechanics and Tradesmen. Wash- 

jachine, 4 H. P. on % in. pipe, 80 lbs. water 

ressure ; LH. P. ae Be. pressure, 2 in. pipe, 
Rs price $5, cash with order. 
No. 1492 — 4 in. Motor for grinding, ishing, 
fans, sewing machines; for 
Drugsists, etc., with emery, buffing wheel, 
silver — and pulley, $3. 
No. In. Motor and 

only $2.50, cash 
Money back A any 
reason. Order your 
motor from dealer or 


DIVINE WATER MOTOR CO 


P UTICA, N.Y 
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Sears, Roebuck and Co.’s 


Masterpiece of Value 
The Harris Visible Type- : $3080 
victory we have 
of shift keys, shift lock, release key, tabu- 


writer is — 
The Harris is standard in size and shape—is 
lator, back spacer, marginal release, 11-inch 


VISIBLE TYPEWRITER 
the greatest merchan 
equipped with Universal keyboard, two sets 
carriage, writes a line 9 inches long. 


Hundreds of Harris Visible Typewriters have 
replaced other standard makes throughout 
our plants. 

At $39.80 we believe it is the greatest type- 


writer value in America. 

Compare it with any other make, regardless of 
price, and judge the value we are offering. 

Write today, requesting Typewriter Catalog 
No. 80P92, which describes every detail an 
quotes liberal time payment terms. 


Sears, Roebuck and Co., Chicago 


Harris for 30- 
day trial and 
return your 
money if you 
are not sat- 
isfied with 


c 


SHIPBUILDING IN SWITZERLAND—One is in 
the habit of thinking that vessels are always built along 
some waterway into which they can be launched, and it 
is, therefore, more-or less of a surprise to be told that 
shipbuilding is done among the mountains of Switzer- 
land. One concern has under construction, at Winter- 
one a 200-ft. passenger boat for Lake Geneva. It will 

e fitted with oil engines of 1,400 hp. At Zurich, an- 


Your Choice, 3000 Typewriters 
Underwoods, $30; Olivers, $25; L. C. Smiths, 
$15; Remingtons, $12 Royals, $24; and other 
makes as low as $10. * Every one perfect and 
guaranteed two years. repairing. Free trial. 


ALL MAKES TYPEWRITER COMPANY, 150 Ashland Block, CHICAGO 


T PEWRITERS wri: 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at \ to 44 M’F’R’S PRICES, allowing RENTAL 
STO APPLY ON PRICE. Shipped with privilege of 
es examination. M@™ Write for lilustrated Catalog L. 

TYPEWRITER EMPORIUM, 24-36 W.Lake St., CHICAGO 
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Oh! George! It’s a Beauty! 


“See it sparkle! I’m just tickled to death with it!” 
And George is tickled too, because he has saved 
enough in buying her one of our 


Blue White Genuine 


DIAMONDS 


At Low Prices—Easy Terms. 


to buy a rug or chair or table for that future home. We are 
importers and sell Diamonds direct, saving you jobber’s and 
retailer’s profits. Certified Guarantee with every 
guaranteeing weight and quality. We will send any 

Diamond or Watch 

in our Magnificent 

25th Anniversary Art 


No. 48, 3-8, 1-16 Kt. 58, 1-16 Kt, 


obligation or ad- $100 
vance payment. We also send free magnifying glass. 
Diamond investments pay 154 profits yearly in increased value. 
Note the remarkable values in two of our leaders shown berewith 
at $60 and $100. All transactions strictly confidential. Send for 
Catalog and Special World Beating Offer of One Carat 
Diamond for only $125. Write today — now. 


The Walker Edmund Co., 


WRITE 600 WORDS 
WITH ONE DIP 

Why use ordinary pens with the never 

ending dip — when One Dip Pens make 

Agents €Very penholder virtually a fountain pen? 

Wanted, Send 10c for Sample Package 

One Dip Pen Co., 34 ye Record Bidg., Baltimore, Md. 


We mean a Daus’ Improved Tip Tep Deplictor, 
with ‘*Dausco’’ Oiled Parchment Back negative roll, 
that ideal assistant, always ready to qui kly make 
100 copies from pen-written and 50 copies from 
type - written original. Complete duplicator, 
eap size (prints 8 3-4x13 in.), costs $5 
but we don’t want your money until 
you are satisfied, so if interested just write us 
to send it on 10 DAYS’ TRIAL: WITHOUT DEPOSIT. 
That's fair enough, isn’t it? Then send today. 


FELIX A. L. DAUS DUPLICATOR CO., Dans Building, 111 John St., New York 


The “WASHBURNE’’ 
Paper Fastener 
of “O.K.” fame. Brass, 3 ‘sizes, 


for box of 50. 
Yearly Sale Over 100 Million 
Booklet of our 3 ““O.K.” e necessities 


Free. Liberal Discounts to the Trade. 
aioe THE 0. K. MFG. CO., Syracuse, N.Y., U.S.A. 


YOUR CORRESPONDENCE 


a pleasure, if you have a smooth, easy-writing 


* VULCAN” INK 
PENCIL $ 
Postpaid 


Red 

or Black, 

4% or5% in. 

FREE 
with retail orders. 


5. X. ULLRICH & CO., 27 Thames St., NEW YORK 


Don’t pay rent, don’t buy a “*blind’’ out-of- 
date typewriter when you can own this gen- 
uine Oliver Visible for only 13c a day. We 
save you $41.50. Noagents. Senton Free 
Trial. Write for book, facts and low price. 
Typewriters Distributing Syndicate 
166-S46 N. Michigan Bivd. Chicago 


AD 


Over 80,000 in Use 

Mostly sold by recommen. @ 
dation, For Personal Desk 
or General Office. 
It checks mental calculations, 
Handsome Moroccocase free, 
Thru Your Stationer. 

Write for ro day trial offer. 
E. Gancher, A, A. Co., 
115 W. Broadway, New York City. | 


Agents Wanted 


Golden Gem $4 $ O 
Addin achine 


= 
ij 
We will gladly z 
send you a 
whase. 
— 
i 00 each. 
10 & 20¢. Send 104 
2) 
NO) 
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There are Two Kinds of 


Sharpening Stones 


Those That Really Cut and Those 
_ That Merely Rub 


Carborundum 
Sharpening 
Stones 


Really cut—they cut the edge 
on the tool quick, keen, smooth 
—they do the work in haif the 
time and last almost as long as 
the tool itself. 


They Hold Their Shape 


When tools need grinding 
put them on a Carborundum 
Niagara Grinder—a great little 
machine fitted with a Carbo- 


rundum wheel. 


From your hardware dealer or direct. 


The Carborundum 
Company . 
Niagara Falls, N. Y. 


Please Mention Popular Mechanics 
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Do your bolts 
stand the test? 


Star Expansion Bolts and Screw 
Anchors are the only means of mak- 
ing permanent, enduring fastenings 
to hard substances. 


SEBCO 


Expansion Bolts will not work 
loose. Their shields expand and 
hold them fast under all conditions. 
Sebco Screw Anchors are for the 
same purpose but for fastening 
lighter fixtures to tile, etc. 

If your dealer does not carry these 
boltsand anchors write forsamples, 
You can adjust them yourself, 
easily. They're well worth a postal. 


Star Expansion Bolt Co. 
147-149 Cedar St., New York 


other firm is building a 200-ft. tugboat for the river 
Rhone, in southern France. In both cases the vessels, 
after erection at the works, must be disassembled and 
shipped in a knock-down condition to the place of 
launching, there to be reassembléd. 


GROBET SWISS FILES 


Are the standard of excellence in 
files, and have been for over 100 
<a years. We send post paid as an 
introducer 48 files especially adapted for tool 
makers and machinists on receipt of $5.00. 


This is a chance to get a set of files you'll 
appreciate and we'll get future orders. 


MONTGOMERY & CO. 
111 Fulton Street NEW YORK CITY 


“Ohio” Edge Tools 


are made from specially selected tool 
steel, by careful and skillful workmen. 
They are tempered by the 
most improved process and 
are sold with amoney back 
REGISTERED guarantee. 


Insist on “Ohio” Tools 
when buying Planes, 
Chisels, Drawing Knives, 
Auger Bits, Screw Drivers, 
etc. 


CATALOGUE FREE 


OHIO TOOL CO. 
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“BIG TEN" 
for 78 


Williams: “Big Ten” 


“EXTRA CAPACITY” 
SET, “BIG TEN” 
This excellent 

“Garage Set” with 

capacity for 78 most 

prominent Nuts and 

Screw sizes in U. S., 

A.L.A.M. and S.A.E., 

etc., standard open- 

ings provides for 
maximum service 
conditions. (Read table) 


Send for dependable 
Tools Catalog 


47 Richards St., BROOKLYN, N. Y. CITY 


J.H. WILLIAMS & CO. 
Superior Drop-forgings 


32C So. Clinton St., CHICAGO, ILL. 


Portable Cases 


FOR TOOL MAKERS 
AND MACHINISTS 


Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma- 
terial, beautiful finish, low prices, 
satisfaction guaranteed. Ask for 
booklet of cases built for service. 


The Pilliod Lumber Co. 


Tools! 


For U. 8. Standard Se pie 
For Nuts | ForCap | | | 
| Diam. Bolts! Diam: Sew. 5 
4 | | ™ OU can't afford to be 
Head | Hoot | | handicapped by in- 
721 1/8 | M & % P 
23 3/16/1/4 5/16 ferior tools that won't 
25A | /4 % & & Ys h k 
27 8/16. 3/8 stand up to the work. 
731B\ v2. % Try out a genuine Irwin 
& & Bit. Use it on hard lig- 
38 8/8 | 7/8 & num vitae, use it on soft 


pine — it will turn out 
as clean a job of boring 
as you could wish for. 
@. The solid centre means 
greatest strength—no danger 
of snapping where the twist 
joins the shank, where other 
bits are weak. 

@,_ Not every bit made after 


SWANTON, OHIO 


the Irwin pattern is a genuine 
Irwin Bit. Look for the 
registered trade mark “Irwin” 
on the shank of every bit. 
Only when so stamped is the 
bit made by 


THE IRWIN 
AUGER BIT CO. 
WILMINGTON, OHIO 


YOU OUGHT TO HAVE ONE OF OUR 
Insured “Vandor” Hammers 


— Drop forged from Vanadium Steel, tempered in oil and 
Warranted for a Lifetime. Will “bite” and draw a 


headiess nail, that defies the claw of an ordinary hammer. 

Pos: anywhere on receiptof $1 and Dealer's Name. 
State whether wanted for light, medium or heavy work. 
VAN DOREN MFG. CO., Dept. 106, CHICAGO HEIGHTS, ILL. 


A Guaranteed “RED DEVIL” 


You will want it the minute you see it. It’s a Bonded Ae 
“RED DEVIL” Plier that has to “ make good” for TWO i 

be 


FULL YEARS of service or we will replace it FREE. 


Reg. 


Please Mention Popular Mechanics 


Ask your local hardware man to show you “Red Devil” 
Bonded Side Cutter No. 1650. Test it every way. Examine it 
critically. You will admit it is the finest tool you ever saw. If 
your local dealer can’t supply you send us his name and $1.75 
for ONE ONLY sample pair 5 inch. But try your dealer first. 


SMITH & HEMENWAY CO., 105 Chambers St., New York, U.S. A. 


(Moral — Don't Sool, insist on owninga“ RED DEVIL" Tool) 
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Tool Makers, Pattern Makers, 


Planer Hands and All Mechanics \S€ Universal 


Who Have to Lay Out and Set Up Jobs! 


ERE is a tool that will fill your 

requirements. It is designed so 

that a wide range of adjustments can be 

quickly obtained, and it can be firmly 

clamped in position when the desired 
setting has been obtained. 


Surface 


@ A feature of importance is the smaller 
adjusting screw on the base. It pro- 
vides means for a fine adjustment, 
after the approximate adjustment has 
been obtained. 


@ Our 365 page catalog, free for the ask- 
ing, illustrates this and many other use- 
ful tools of quality. Write for one today. 


BROWN & SHARPE MFG.CO., Providence, R.I., U.S.A. 


THE UNION 


Combined Punch ee’ 
Rod Cutting Machine 


Hand Operated 
A very useful machine for any 


The biological survey and the forest service have 
been cooperating in the extermination of ground squirrels 
in national forests in California. The annual loss of 


range feed and grain crops from ground squirrels is 
enormous, 


SQUARE HOLE DRILL 


A new, simple and practical tool, just perfected 


No. 3. Large size, for heavy, 
powerful work. 

SEND FOR CATALOGUE 
Union Manufacturing Co. 
P.& S.Dept.. New Britain, Conn. 

26 Cortlandt St., New York 


No. 1 or Bench Machine 


FOR wooD 
place where metal is worked. METAL 
MADE IN THREE SIZES 
No. 1. Bench Machine (see cut) MARBLE 
No, 2. Medium size, for Tool 
and Machine Room Fits chuck in any brace, dril! press, or lathe and by circular 


motion drills a square hole at one operation. 
le of high grade steel, fully guaranteed. Sizes 


1/8 in. to 1/2 inch in sixteenths. When ordering state PRICE $ i 


size and kind (whether for wood, metal or marble.) 


BARNETT TOOL CO. | 


1690 Hyde St., SAN FRANCISCO 


NEW SLIDE RULE— ADDS—SUBTRACTS— MULTIPLIES — DIVIDES 


For years the Slide Rule was considered so complicated an 
instrument that it was used only by Technical men. and there are 
gepete today who still have this opinion. he Richardson 

direct Reading Slide Rule has put an end to the mystery 
surrounding this machine, and my 52 p. book, The Slide Rule 
Simplified, shows the actual setting of the ~ule by 90 full 
size engravings, for problems which confront men in any 
vocation. It is written so that you can understand it, and makes 
the use of the Slide Rule possible for everyone. The examples 
selected are those which frequently come up for a by the 
Banker, Broker, Auditor, Inventory and Insurance 
Man, Cost Estimator, Manufacturer, Contractor, Salesman, Manual Training Teacher, Time-Keeper, Book- 
keeper, Lumber, Land, Marine, and other merchants top numerous to mention. 

This Simple Instrument multiplies, divides, adds, subtracts, solves proportion, extracts the square and cube roots, cheness 
fractions to decimals and vice versa, calculates interest, discount, percentage, mensuration of superficies, the rule of three, etc., 

performs almost any other kind of calculation almost instantly. For E ngineers, Draftsmen, Master Mechanics—all technical me n— it is 
indispensable. For Electricians it is a complete wire table. The operation with the use of the key and key hole is very simple, and the 
answer is given direct for such problems as, Horse Power of Engines, Pumps, Belts, etc., size of duct for ventilating, radiation and size 
grate and steam main, change gear and pulley roblems, area, oc umference and diameter of circ les, etc. My new 1914 rule is made in 
two sizes, coat and vest pocket, 10x1\x\" and 5 5%xl%xs”. 10” has Sine, Log and Tangent scales on the face of rule always in plain 
sight. No wood in their construction, scales white celluloid, printed from engine divided plates in two colors, washable, and 
secured by an improved locking device in non-corrodible Monel Metal framing. 

Price 10” Rule, Add, Subtract, Multiply and Divide, $3.00; 10” Rule (non-Add and pots, ) op. t leather case, 50c 
extra; 5” Rule (non-Add and Subt.), leather case, $2.50. 10” Dummy Rule bristol board scales, $1.00. Postage prepaid. If ordered 


tn GEO. W. RICHARDSON, 4218 24th Place, CHICAGO, U. S. A. 
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YANKEE TOOLS; 


The ONE Bench ° This LEVER controls 
Drill with Auto- 


matic Friction 


and Ratchet Feed 


This is the newest “Yankee.” ..004 spi 

It is more convenient, entails 
less labor, gives more speed, has 
a larger capacity,than anyother fest slow. or 
bench drill—and it saves drills. i 

The Automatic Friction-and- 
Ratchet Feed, with its knock- 
off lever adjustment, makes the 
“Yankee” Bench Drill abso- 
lutely accident-proof. Screw 
threads cannot be jammed or Chuck. 
stripped, nor gear teeth broken. 
Feeding pressure is uniform 
and controlled independently 
of operator. 

It is strong and rigid. Thip put bold: 
Careful machining and _ position. Table 

. ° is adjustable to § 4 

finish of every detail, en- ¢iffterent| 
sures speed and accuracy ansies. 
in working, and reduces 
friction to a minimum. 


NORTH BROS. MFG. 


ates continuously 
and uniformly, until 
thrown off by contact 
of lever with knock- 
off, at extreme down 


chuck. Change 
for slow or fast 


can be made 
with drill in 
work. 


=, changing feeding from 


nake Balle Mechanics 


Knock- off throws the lever, 
when set for Ratchet Feed, 


Made in two sizes— 


No. 1003 for drills up 
to 4 inch,—one speed. 


ratchet to friction. 


Lower Knock-off for throw- 
ing lever on downward move- 
ment. Prevents jamming 


No. 1005 holds round 
shank drills up to % 
inch diameter —2 
speeds—quickly 
changed by moving 
shifter pin. 


Slow Speed. 

These inside 
gears “Give 
one revolution 
of spindle to 
one revolution 
of handle. 


” 
YANKEE” Vise No. 990 
Designed for holding small work 
n “Yankee” Bench Drills, and 
can be used on its sides as well as 
base. Swivel, steel jaw to 
hold taper work. Opens to 3 
See inches without swivel jaw ;— 
258 inches with it. 
i Your Dealer Can Supply You 
Hand Wheel— 
*** Yankee’ Tool Book” 
; Jor mechanics and 
this wheel handymen and 
hand fed. The Yankee’ Tools in the 
blemaybere- (Garage ”’ motorists 


oved for 
on large work. 


CO., Philadelphia 


_Tool Sharpening Made Easy 
& The Luther Hummer Tool Grinder 
does it. No water needed. Can’t draw 
temper. Steel shafting like automobile. 
Dust-proof bearings and gears. Perfect lubri- 
cation. Patented tool rest. Write for free booklet 


LUTHER GRINDER MFG. CO. 
938 Point Street MILWAUKEE, WISCONSIN 


Complete 
ves man swe fos harness, 
saddies. wagon covers, blankets, te. Can't get 


aw! 


rooved 
BIG M 


THE MASTER ‘SLIDE "RULE, 


improved Interlocking 
Rust Proof 
_ Fool Proof 


the only RULE IN “THE WORLD wherebd nsit 
windows, etc., can be taken rap dly and accurate oly Ase superior to any other 
rule for outside measurements of walls and ceilings, etc.. as it can be e xtended 
and closed instantly. MECHANICS. BUILDERS. "AND ARCHITECTS, TRY ONE 
TODAY! DON'T WAIT. Ask hardware dealer for it. 

On receipt of 15 cents per lineal foot, a 4, 5, 6 or 8 foot rule will be sent 
te you prepaid. Large pro hts to agents. Write for circulars and particulars. 


DAHL MFG. Co. 51-A East 42nd St. NEW YORK CITY 


AGENTS! MAKE 
$4,000 A YEAR 


Everyone eds one of these new 
tools. Lifts or pulls 3 tons. 


Automatic Combination Tool 


A lifting jack, wire stretcher. wire 
mender, post and stump puller, etc. 
Get big circular. Write quick! 


HARRAH MFG. CO. , Box 201, Bloomfield, Indiana 


measurements of doors and 


POPTILAR MECHANICS ADVERTISING SECTION 


8 Sizes | in One Tool 


No.1043 


ERE’S a pipe-threading tool that 
does the work of two ordinary 
die-stocks—because it threads all sizes 
of pipe from 14 to2 inches. It’s one 
of the famous Bulldog line of 


Pipe-Threading Tools 


You don’t need to be an expert to operate 
a Bulldog — self-locking dies, self-locking 
guides, no re-threading, and no loose parts 
make it the right tool for every use. Our 
free booklet “The Bulldog Tale” tells 
the whole story in simple, straightforward language. 
Better use the coupon now. 
THE OSTER MFG. CO. 
2100 East Gist St. CLEVELAND, O. 


THE OSTER MFC. CO., 2100 E. Gist St., Cleveland, Ohio 


Please Mention Popular Mechanics 
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BY INVITATION 


ELECTRICIANS! 


You need a screw-driver that will combine per- 
fect insulation with convenience and strength. 


Starrett 


Electricians’ Pocket Screw-Driver 


is made especially for electricians. It has four blades of 
different widths carried in a magazine handle. This handle 
is hardened rubber, giving perfect insulation. The screw- 
driver will stand for good long hard service. You need it. 
Send for Catalog 20 A. P. It shows other tools you need. 


Starrett Tools are sold at all good hardware stores 


THE L. S. STARRETT CO., Athol, Mass. 


WATERING THE “SHIPS OF THE DESERT”—In 


00 the matter of drinking capacity, “tanking up” is pecu- 
3 00 liarly fit when 2 ome to the camel. A single thirsty 
animal may drink as much as 20 gal. This fact, as 


a writer in the London Times points out, gives new 


Owners report daily profit from m $10. 0.00 upw wards—Some meaning to Rebekah’s watering of the camels of Abra- 
as high as $50.00— One $2,430. ys — Another ham’s servant. After she had ‘“‘drawn water” until 
$90,000 government contract + severe test for product. they had “done drinking,” the servant, “wondering at 
Start a concrete factory of your own— 
You can do as well— Little capital and 


no experience required. Nodelay —Ready 
to go to work the minute your machine 
arrives — and only machine needed. 


THE HELM PRESS 


80,000 Ibs. pressure, no tamping, easy work, 
automatie—M grade cement blocks 
and bricks known — at the greatest speed and 


lowest cost—Capacity 1000 blocks or 10,000 brick daily 
The Helm Dry Wall System 


s Money for Builders no a. or laths re- 
ae ed ane orsed by architects and engineers. 
complet iculars about be to start this 


ASOLINE SOLDERING IRON BLOW TORCH 
Talk About Heat! 


Address Dept. 1. EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


THE SPEEDY STITCHER 


SEWS LEATHER LIKE A MACHINE 


profitable business, sent upon request, Price $1.00 + — 


Send for terms to Agents 
HELM BRICK MACHINE CO., 126 Bank Bldg., Traverse City, Mich. 


AGENTS 


JUST OUT !—perfect, low-priced knife and shear shar ener. Mechanical wonder. Works 


like magic. So simple a mere child can use it instantly. Draws fine, keen, accurate edge 
to kitchen knives of all kinds—also meat cleavers and shears. Designed by mechanical 
engineer of wide reputation. verfect for daily practical use—absolutely 
guaranteed. Will last for years. FAS T SELLER R ON THE MARKET. Can be demon- i 
strated in few seconds. No talking Sains aus show it and you have the order . 
on the spot. 200 per cent. profit to you. 


QUICKEDGE KNIFE AND SHEAR SHARPENER country, 


Every woman wants one—needs it dail One agent took 33 orders first day. Another 
sold 20 one afternoon. Biggest, auicke »st money-maker of the age. Rare opportunity for 
hustlers everywhere — send application today. No charge for territory. Business sup- 
plies capital. Act now. Secure exclusive territory. $70 a week, up to $5,000 a year. 


Write today. We want agents, general agents and district mzn- 

agers. No experience required. No ris No investment. No 

delay. Profits start first day. Complete details free. Send 
name and address on postal card—give name of your county. Do this today. Right now! Bea 


success through this wonderful, new proposition. Address your card or letter as follows: 


QUICKEDGE MFG. CO. W? Srecct CHICAGO, ILL, 
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Dollars to 
You 


By Using 


“MILLERS FALLS” 
Automatic Boring 
Tool No. 45 


No slow twisting and turning; a 
push gives the action—dquick,easy and 
| straight, saving you time and effort. 

| It’s a fine tool; strong, well-made and 
reliable, metal parts nickeled and polished; 
| length 11%”; has strong dependable chuck 
| holding round shanks from 0 to 4” and a 
, knurled check nut to prevent chuck from 
working loose. 
Ask your Dealer, who probably 
carries No. 45 and other “ Millers 
+ Falls” Tools. If he doesn't, write us 
— and we'll send you the name of a 
Sr Dealer who can take care of your 
needs. Also New Catalogue on request. 


MME MILLERS FALLS Co. 
MILLERS FALLS, MASS. 


her, held his peace.” And well he might, says the 
writer, for Rebekah’s act of kindness to the stranger 
was, in view of the camel’s capacity—and there were 
ten of them in the train—a mighty big job. 


Tool Cases 
and Machinists. 

Keep your tools orderly arranged in a Gerstner 
Po le Tool Case. ere's a place for 
every tool in one of the felt lined drawers. 
Every up-to-date mechanic needs one and 
you'll find our Cases the best built ,neatest 
most practical on the merket. We 
guarantee to please or refund al! money. 


Aerslacr ens. 


Mirs. of Mechanics’ High Grade Too! Cases 
818 Columbia St. DAYTON, OHIO 


Write fer 
our free booklet 


“I believe it to be the best medium-priced Cornet ever produced 
and that it is fully equal to the majority of high-priced instru- 
ments of other makes.”—Jules Levy, Jr. 


Made in the U. S. : 
from the crudeg 
metal to the fin- 
ished product. The 
last word in cor- 
nets. The perfect 
realization of the 
best American 
workmen's conception, Superb tone. Outselling all com- 
petitors. Sent on Free 6 days’ trial. Our Big New Band 
Catalog now ready. Contains remarkable values in hun- 
dreds of styles of instruments. Write for copy. (202) 


LLYON & HEALY, 37-42 E. Adams Street, CHICACO | 
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TOOL 


A light, handy little 
pocket tool for Car- 
penters, Mechanics and 
Householders. It can 
be easily and quickly attached to any two foot 
rule that is one inch in width by simply slipping 
the rule between the spring and the boss as 
shown in the cut. In this combination it may 
be used as a Plumb, a Level, a Square, a 
T-Square, a Mitre Square, a 30-Degree Square, 
a Depth Gauge or a Marking Gauge. 


Nickel Plated Weight 3 Ounces 


PRICE 50c EACH 


Sent postage prepaid to any part of the United States or 
Canada upon receipt of price 


STANLEY Rute & Lever Co. 
New Britain, Conn. U.S.A. 


One Days Pa 
ne Maris Work 


~ With This ) 


made by Jos. Hancock, Lamoni, Iowa. 
Schearer, Montana, made $22.35 in § hours. 
Miller, Iowa, Mede $13.65 in one afternoon. Wehave 
proof of this and hundreds of similar reports. No 
matter who you are or where you live, here’s your 
chance to double your present salary or income, 
working during spare time or permanently as a one 
minate photographer. No experience needed. A 
new, live business of big cash profits. You can work at 
home or travel, enjoy the hea!thful, outdoor work and 
become independent in your own business. Invest one 
cent postal us for proof of what others are 
doing—of what you can earn with a 


Mandel Post Card Machine 


A portable post card gallery, Takes, dinishes and delivers 
hoto post cards and buttons in a rainute's time—makes 
ve different styles .of pictures in 3 sizes. te plates, films or dark- 

room. One minute pictures sell hke wildfire. Bverybody buys. Picnics, 

fuirs, carnivals, busy corners, small towns 

and large citics—Big Money Everywhere. 


This Picture- 
Taking Outfit 


gives you acomplete, ready 
made busi 


Dhes 
entire investment 


595 Ferrotype Bidg.. Chicago: or 
Dept. $95 Public Bk. Bidg., NewYork 


Sie 
You Can ‘Tools 
That Are 3-ANGLE | 
| 
The Chicago Ferrotype Co! 
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Salesmen Wanted 


We want 750 five-thousand-dollar a year salesmen. Experience unnecessary. |), 
not delay. No charge for territory. Exclusive field. Success assured. 150 per 
cent. profit. Remarkable opportunity. Harvest of real money-making. 


We are appointing men every day to manage our business in local territories. We 
need good, honest, willing workers, and we offer you this opportunity to represent us. 


\ You Can Make $5,000 This Year 


introducing THE SWEDISH RHYTHMIC VIBRATOR, the most amazing seller ever 
invented. An instrument for home vibratory massage treatment. Needed by 
every man, woman and family. Endorsed by the highest medical authorities in 
the world. Produces 30,000 thrilling, invigorating, penetrating, revitalizing 
vibrations per minute. A masterpiece of mechanical and electrical geniua 
Sells to the home, to physicians, masseurs, osteopaths, chiropractors, bart 
beauty parlors— unlimited market. 
investi ate Get free literature and complete information at once. Send 
£ just your name and address on a postal card and all will be 
mailed FREY immediately. Agent’s sample furnished at wholesale 
price. Investigate. Territory being rapidly assigned. But one man 
allowed in a field. Give the name of your county. Send your name and address 
today. This is a brilliant opportunity, Do not put it of. Act immediately. Address 


SWEDISH RHYTHMIC VIBRATOR CO. 3%-21"sitiuew'*t: Chicago, Ill 


AGENTS A BIG SELLER 


Can You Stand a 
Prosperity? Screen Door 


“T have just returned CHECK. 


sown ‘Glenn’ and in eight hours 


eTR, 


‘ LOW-PRICED 
made 842.50,"”  Witha Splendid summer seller. Stops the 
PLATELESS bang and saves the door. Big de- a en 
k PHOTO POST-CARD mand. A sale in every home. Dozen can be carried in pocket. 
MACHINE DEMONSTRATING SAMPLE FREE TO WORKERS, 
Farn big money at home, traveling, at fairs, on streets, THOMAS MFG. CO., 1448 Rome St., Dayton, Ohio 
taking, finishing and delivering 3 photo post-cards & 
minute—all done with the Daydark. 
NO EXPERIENCE NECESSARY Wanted everywhere. The 
Be independent—be prosperous. Write 1 X.L. VACUUM WASHER 
postal to-day for Free Catalogue, sample gw speeat outwashes and outsells all others—it's the Daddy of them al!— 
post-card showing fine work this machine > | lightest in weight (14 0z.)—easiest to operate—greatest suction 


does and Free trial offer. —simplest construction. Approved by Good Housekeeping and 
DAYDARK SPECIALTY Co. fi leading Women’s Magazines. Guaranteed to wash perfectly in 

602 Daydark Bidg. St. Louis, Mo. three minutes without injury a full tub of clothes from carpets 

to laces. Sells like hot cakes for $1.50—costs you only 42c each 


10 DAYS » (in quantities). Territory free and going fast. Write quick. 
; 1. X. L. MFG. CO., 223 Westport Ave., KANSAS CITY, MO. 
PREPAID 


Ice is being delivered in Manila at a price equivalent 
to 79.4 cents per 100 lb. The price at ice factories is 


68 cents per 100. Government employes receive their 
ice_at the government ice plant, whose rated capacity 
is 75 tons per day, for 36.3 cents per 100, at platforn 


or delivered. The high cost of fuel is largely respon 
Would you take a steady job where you can clear sible for the comparatively high cost of ice. 


$30.00 weekly with opportunity to be district man- Regular Price ye RAPID VACUUM The only 


ager at $3000 yearly? No experience required. Great crew $1.25 Washer 

managers proposition. We manufacture —middlemen’s WASHER ith 

ans. I’m an old agent myself—made my six-story tory by hust- r 

If you want to one earn ble tell yen did it. Sold on 30 days trial. Automatic 

E. M. Davis, President, E. M. Davis Company, G14, Davis Bldg., Chicago . 


== Suction 
Washes everything from blankets to 
fine laces. Tub of clothes washed in 


HONEST MAN WANTED 5 to 10 minutes. A child can operate it. 


in each town for special advertising work; $15 a week AGENTS WANTED. Special price on sample postpaid. 
tostart; experience unnecessary ; references required. Write for terms and trial offer. 


McLEAN, BLACK & CO., 18 E. Beverly St., BOSTON, MASS. | STEWART-SKINNER CO., 26 Cherry St., Worcester, Mass. 


Your Picture in a Postal Card’ 0 PICTURE BU INESS | 


.A Postal Card or Letter that it 


The pictures are developed, toned and finished costs to learn 
in a single developing solution. No experience is how wedoit. Many of ourclienta whom we started 


necessary, Price of machines $7.50 and $15.00— WITH SMALL CAPITAL 


circulars describing our machines sent free. We , 

are also headquarters for supplies for all minute are among the most successful exhibitors in the country. The 
business is just at the height of its prosperity—its profi.s are 

now the greatest—you can’t fail to get your share if you start 

atonce, $35 to $50 and More Daily Profit. Write today for 

our Plan & full Detawis. 

ATLAS MOVING PICTURE CO. ‘ 
Room 230, 508 South Dearborn Street, Chicago, Illinois 


Only $36.00 LANTER 
e ILLUSTRATOR 
aa " With our improved famous ALCO RADIANT LIGHT. 

| — This new 1912 Model has many improvements and double brilliancy. Write for illus- 

| trated circular of this and Lanterns of all styles and lights at bottom prices. 

, 1F YOU OWN A LANTERN we should have your name to mail to you our regular 
announcements of new slides and lecture sets. 75,000 Lantern Slides to rent. 
POST CARD MAGIC LANTERN reflects image of postcard or any other picture or 
object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 
WILLIAMS, BROWN & EARLE, Inc., 918 Chestnut St., Philadelphia, Pa., Lantern Dept_20 
* “Engineering, Microscope, Optical, Scientific, Photo Lantern Slide Supplies 


picture machines 

AMERICAN MINUTE PHOTO COMPANY 

Desk A 96, 2214 Ogden Ave., Chicago, Illinois 

The largest manufacturers and distributers of minute 
picture machines and supplies in the world. 
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Write Quick for 
Elgin Watch 


Sensational Offer 
We Ship by Prepaid Express 


A most startling, extraordinary offer 
on the world famous Elgin watches, 
Beautiful 25 year gold case, factory 
tested watch direct to you, all charges 
paid. Take your own time to pay. 
Terms to suit your convenience, 

We make it easy for you. 


Pay Nothing 


in advance, No, sir, not one 
cent down. We don’t ask you 
to risk a penny. We'll send 
the watch on receipt of your or- 
der and to show you we trust you 
absolutely we give youa 
This Elgin or Walt- 30 Day Free Trial 
ham Watch, in 25- 
year guaranteed Wear thewatchamonth. Then 


Gold $ 50 you’re not absolutely satisfied 
Case *s the best bargain in the world 
1 22 itcomesaf our ex nse : 
Double arantee on ur not out a cent. ou can’ 
movement by manufac- Beat that proposition anywhere. 
furer and Alfred Were = SEND A POSTAL TODAY 


Seize this great opportunity now 
Here is a chance to get a real, genuine Elgin watch, set with 
17 wonderful jewels, and fully adjusted, on the most liberal 
terms in the world. Remember, you don’t pay a cent until 
qeatve had the watch right in your hands for free inspection. 
rite now. 10 


ALFRED WARE CO,, mo. 


-J Fireless Get My 
Cooker 1914 Special 
Abigsavingin Price Offer 


food bills, fuel, 
work—and food tastes better. 


30 Days FREE Trial 


Complete outfit aluminum utensils 
free. Covers and cooking compart- 
ments lined with pure aluminum. 
Dust-proof,odorless. Write for Free 
Bock and direct-from-factory prices. 
WM. CAMPBELL CO. 
Dept. 64 DETROIT, MICH. 


OVER 65 YEARS' 
EXPERIENCE 


ATENTS 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, &c. 
Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is probabl 
patentable. Communications strictly confidential. HANDBOO 
on_ Patents sent free. Oldest agency for securing patents. 


Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest circulation of any scientific 
journal, Terms, $3a year; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Washington Office, 625 F St., Washington, D. ©. 


Find out all about camping. Get 
ready for your vacation. The new 1914 Camp 
Guid ie gives you all the latest information 
about camps and camping—tells you how to prepare 
for trips—how to locate your camps and pitch your 
tents—what to take along—clothing, provisions, cook- 
ing, etc.—also expert advice on bunting and fishing. 


You can also get full information about 
tents, canvas specialties anJ outfits—everything you 
need for the camping trip. Tel's you how you can make a 
big saving on the purchase of your outfit and everything 
needed. You get the rock-bottom prices on everything, 
the direct factory price from the largest manufacturer in che 
United States. Everything that you buy is covered by a 
strong guarantee. Get the 1914 Camp Guide now and prepare 


Complete Outfit 


Send the coupon to- 
day and learn about 
the great special offer 
being made to readers 
of this magazine. 
Learn how you can 

et acomplete camp- 
fig outfit, Everything 
you need — a re- 
markably low reduced 

ice, not fail to 
rn about thi 
offer at once, 


Send Coupon Today 


Don't delay. Get the free Camp Guide and full 
information ~ and camping. ready for your 
vacation. coupon or valuable 
ation po sure 


H.Channon Company 


Dept. 119X 150 Market Street. Chicago 
FREE cu: Coupon 
H.Channon Company 


Dept. 119x 150 Market St., Chicago 


Gentlemen:—Without any obligations on m pert lease 
send me your 1914 Camp Guide and Catalog, and 7. 1 informe- 
tion about tents and camp outfittings—also about your spe- 
cial outfit offer. 


Address 
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send your name and address, and get one. 


ells, Push Buttons, 


Fire Alarm Contrivances, 


Gauges, Wireless 


Send for Copy of Our New Wireless Manual P1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. 
of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best instruments to use : 
tells what they are for and how to use them. Do not wait until some other time, but sit down now and 
It costs you nothing. 


Send for Our Pocket Catalog P26 


It contains 212 pages, with over 1,000 illustrations and describes in plain, clear language all about 

Batteries, Telephone and Telegraph Material, 

Electric Call 

Moter Boat Horns, Electrically Heated Apparatus, Battery Connectors, 
Telegraph Instruments, Ignition Supplies, etc. 


It Means Money Saved to You 


MANHATTAN ELECTRICAL SUPPLY CO. 
NEWYORK, 17 Park Place CHICAGO, 114. Fifth Ave. ST. LOUIS, 1106 Pine St 


Shows a number 


Electric Toys, B 
Bells, Electric Alarm Clocks, Medica 


urglar 
atteries, 
Switches, Battery 


to have our Manual and our 
Catalog when you want to buy 


SAN FRANCISCO, 604 Mission Si. 


A Complete Wireless Station 


$ 85 a Consists of 1 double slide tuner 

=7'¢ in. long wound with 160 feet 
of silk covered wire. Our “‘ Don't Jar 
Out"’ universal detector, 1 buzzer and 
switch that tells if your detector is 
working, 1 D.P.D.T. aerial switch, 1- 
ohm potentiometer — it increases 
your phone tone and distance 30%, 1 
xec jenser, 


receiver and 
cord, 1 nickeled 
headband, 6 insu- 
lators & diagram. 


Nichols Electric Co., 1-3 W.B’way, N.Y. 


Send stamp for 
bulletin “P” for other 


LIGHT 
YOUR 
HOUSE 


WITH 


ELECTRICITY 


Put in a Direct 

Connected 
Gasoline 

Engine and 
Dynamo. 


A modern equipment at smal! 
cost for farm and house lighting and small isolated 
plants. Dynamo has an output of 42 volts, charges the 
battery during the day, and 32 volt lamps are used to light 
the house. Operation steady and quiet. Write for circula: 


THE CARLISLE & FINCH C0., 244 East Clifton Ave., CINCINNATI, OHIO 


remarkable values. 
Complete gasoline engine, dynamo, 


ELECTRIC LIGHT PLAN switchboard and storage battery $240. 


Agents wanted. American Battery Co., 1139 Fulton St. Chieago( Estab. 1989.) 


WE SAVE MONEY 


and Draughtsmen's Materials. Drawing Room Furniture. 
Adding and Calculating Mac hines, Machinists’ Tools and 


Vibrators, Motors, 
and Elec. Sup- 


° t | Vibrat Oscillators and 
| Bicctzical Supplics.  Hichardeon’s Direct Add- 
ngineers and) ing. Subtracting and Electric al Slide Rules. Winslow's 


Concrete and Strength Computing Slide Rules. John- 


Schoo! Supplies We Pay All Delivery Charges. 


Write us fot prices and Grosiare of what you want. No 
order too large or too small 3 "Sor attention. 


MMERMAN NEERING & Ft. W Ind. 
z MA 1G tnd. 


ASTOUNDIN 
BARGAIN? 


In order to get you ace 


wonderful little in- 
etrument, AND at 


for a limited time send pr 
@ paid this high-grade com- 
pass,warranted to be accu- 
rate, for the ridiculous price o 
10c. This compass 
sells everywhere for 
25c. It measures 1} ’ “77 
in diameter, glass 
cover, nickel plated | 
band, dial in two | 
colors. Instructiorts 
tell how to use this \« 
instrument for ori- 
entation purposes, 
telling polaritv of 


send you absolutely free 
our famous comprehensive 
electrical cyclopedia No. 
: 12 containing over 450 
illustrations and over 
1600 electrical appa- 
ratus and supplies, 
Book contains 16 
page “Treatise on 
Wireless Telegra- 


nagazine Elec- 

trical Experimenter.”’ 

tric wire is “‘alive’’ or Ask for our FREE 

“dead,” making a voltméter | 160 page 

with this compass, etc., etc. less Course” in twenty 

You cannot afford to be | (20) lessons. 

If you don't wish the compass send 3c. postage 
Jor the electrical cyclopedia. 


Electro Importing Co.,233A Fulton St..N.Y.C. 


“Everything for the 
Experimenter’’ 


BRICK COUNTRY ROADS RECOMMENDED BY 
GOVERNMENT—In a recently issued bulletin the 
Office of Public Roads states that roads paved with 
vitrified brick have four distinct advantages: Du 
rability, easy traction, ease of maintenance, and good 
appearance. The high first cost is a disadvantage. 
however. The materials used and the process of manu- 


SU PPLIE FOR THE WIRELESS EXPERIMENTER 


This little ad is just $e catch your Eye. 
, Our Catalogue ‘*B’’ is sure to cateh your 
Fancy. A 2 cent stamp brings it by A. mail. Send for it 


WINGER ELECTRIC & MANFG.CO.,711 So.Dearborn St., CHICAGO, LL. 
Successors to Dawson & Winger Electric Co. 


oltamp Motors 


Dickie” Prepaid 
Special Offer, 30 Days 


Switch and ‘Motor Hints” mailed anywhere in 
U. 8S. or Canada on receipt of $1.10. Every boy and ywh-up 
should have the new VOLTAMP Catal -just the *k for 
the experimenter. Wireless, Telegraphs, Telephones, Motors, 
Dynamos, Transformers, Rectifiers, Miniature Railways and 
Parts, Raw s and hundreds of others. Sent only for 6c 
in stampsorcoin. Largest Electrical Mail Order House in U.S. 


VOLTAMP ELECTRIC MFG. CO., ma. 


This perfect 
Motor with 


DUCK’ a BIG 325 PP, ELECTRICAL 


y AND WIRELESS CATALOG 


elaborate catalog of its 

stamps or coin, kind published. Is prac- 

which you may de- tically a text book on 

duct on first order wireless and electricity. 

of $1.00. Great 125 pages 

insts., numerou 

cost of catalog ams, hookups, etc. 15 

d low prices — Ds, 

i al, ri pages telegraph insts., 

prohibit stri- 42 pages motors and dy- 

bution namos. 150 pages elec- 
those really in- 

terested. Most 


trical supplies,embracing 
THE 35.3. DUCK COMPANY, neat Bidg., TOLEDO, OHIO 


or 
WIRELESS 


= 


TOLEDO 


everything electrical. 
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Water Without 


Al BSOLUTE reliability, low first 
cost, and no need of attention |[A\ 
and repairs are the requisites of a 
perfect water system. Engines are often a 
source of annoyance, windmills depend entirely 
upon the wind, and hand pumping is enough to 
drive anyone off the farm. Be absolutely free 
from all water supply troubles—install a 


RIFE RAM 


Any stream in your neighborhood having a fall of three 
feet or more and a supply of three gallons or more per 
minute, will operate it. The Rife Rams vary in size 
a from a machine for one family’s use 
to a city water system. Thus you 
can co-operate with your neighbor if 
there is no stream on your farm. 
REMEMBER :—Low First Cost 
— No Renae for Years — No 

©reezing—No Fuel—No Labor 
are the high qualities of the Rife Ram. 
No skilled labor required to install it. 
Over 11,000 in daily use. Satisfaction 
guaranteed. Write today for catalog and | 
a Tell Us Your 
Water Sapply 


Conditions 
fy and we will sénd free estimate 
on your requirements. 


Rife Engine Company No, "York City 


EXPERIMENTERS 


is'the Experimenter’s Reference Book 


It’s the latest edition of the famous Amco 
Catalogue, 128 pages, fully illustrated, com- 
plete description and prices of the latest elec- 
trical and experimental apparatus — Storage 
Batteries, Rectifiers, 
Ooils, Wireless Appa 


Draemes, rapha, Telephones, Elec- 
trical a ay odel Aeroplanes, and Parts for 
building your own pk nes 4c in stamps will 
bring you this wonderful book. The best cata- 
lugue of Wireless Apparatus, etc., published. 


ADAMS-MORGAN CO. Sunny Hom 


ELECTRI HOME, FARM, STORE, THEATRE & TOWN 
LIGHTING PLANTS.Water Wheels En 
A, hing, Flash & Mo 
Mori ON CTURE THEATRE COMPLETE. Ts 
START YOU with BIG PROFITS. Cat. 3 cents 
— ELECTRIC WORKS, CLEVELAND, OHIO 


Do You Know thousands of boys lik 

having barrels of fun with this toy ? —t~ 
give some, many boys ‘save up’’ and buy them- 
selves. | Can’ t you get in on this time? 


_ERECTOR. 


BOOK My free, 24 colors, 
describes this ‘wonderful toy. 


224 PAGE 
PLAN BOOK 


Here is your chance to secure ey A Free of Charge 
the most complete and up-to-date plan book ever 
eaemee. No carpenter or contractor who wishes to be 

miliar with the latest in building construction—no man 
who is contemplating erecting a home — can afford to be 
without it. This great new plan book, “ Medern American 
Homes,” contains plans and specifications for 168 different 
structures, including excellent exterior and interior views, 
detailed estimates, etc. Designed by the leading archi- 
tects of this country. Includes city, country and suburban 
homes, bungalows, farm houses, summer cottages, tent 
houses, camps, garages, apartment houses and various 
public buildings. 224 pages, 944x12% inches, and 426 illus- 
trations. Printed on heavily enameled paper and substan- 


Cyclopedia of 
Architecture, Carpentry and 


Stair-Building, Hardware, Steel Construction, Roof Trusses, Practica 
Problems, Estimating, Contracts, Specifications, Building Law, Sanita- 
tion, Sheet Metal Work, Electric Wiring and Lighting. 


We’ll Send the Plan Book FREE 


With every order for a Cyclopedia we will include the Plan Book, 
absolutely free of charge and send you the Cyclopedia and the Plan 
Book, express prepaid, for seven days’ free examination. You 
keep the books a full week — examine them thoroughly at your leisure — 
and if they don’t meet with your expectations they may be returned at our 
expense. Remember—the complete set—Cyclopedia and Plan Book, are 
sent free upon receipt of the coupon below and we pay express charges 
both ways if they are not satisfactory. 

With each set is included a year's 
Another Free Offer Consulting Membership, regular 
value $12.00, entitling you to the free advice of a corps of Expert Archi- 
tects. This will give practical help in handling your difficult building 
problems. This service alone is worth more than the first cost of the books. 


AMERICAN TECHNICAL SOCIETY, CHICAGO, U. S. A. 


FREE PLAN BOOK COUPON 
AMERICAN TECHNICAL SOCIETY, Chicago, U. S. A. 


Please send Free Plan Book, also Cyclopedia of Architecture, 
Carpentry and Building for seven days’ examination. I will send $2.00 
within seven days and §2.00 a month until I have paid $24.80 for 
Cyclopedia (Plan Book included free), or notify you and hold books 
subject to your order, Title not to pass until fully paid. Pop. Mech, 6-14 


Please Mention Popular Mechanica 


135 


| 
5 
| 
a 
is 
‘J / oO 
i 
Fil 
\ 
| 
u Sta ow. rize con- 
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Cc, Gilbert, Pres., EMPLOYER 
53 Foote Street, New Haven, Conn. , 
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White Frost 


Refrigerators, 


Sold direct from factory to you. aes 
| prepaid. 30 days’freetrialinyourhome. | 
| Easy monthly payments if desired. 4 


The “‘ White Frost” was adopted by the U. S. 
Government, after rigid tests, for use in Panama, 
where perfect refrigeration, sanitation and ice 
economy are so vital. The “White Frost” is 
beautiful as well as sanitary. Perfect refrigeration. 
Made entirely of metal. Enam- 
eled snowy-white, inside and out. 
Revolving Shelves. ‘Trimmings 
solid brass, nickeled. Anti-friction, 
roller bearing casters. 9 years on 
the market. lasts a life - time. 
(25 year guaranty.) Saves its price 
in cost of ice — very economical. 
“Please, Bob, buy me a 
White Frost Refrigerator” 

That’s what thousands of 
women have said, after seeing 
the “‘ White Frost.” Buy one 
and pay for it on easy terms, 
while using it in your home. 

ices low and payments so 
easy you will never miss the 
money. Remember—30 days’ 
free trial and all freight paid. 
Send postal for free catalog 


METAL STAMPING CO. 
Dept. 674 4 
Jackson, Mich. y 4 


dren,supportafamily, 
pay off a mortgage, 
‘e buy a home or dress better. 
Then do as thousands of others 
are doing. Make money sell- 
ing W *s Star Hosiery and 
Klean Knit Underwear in your 
home town. 
No previous experience is neces- 
sary. We show you how to make 
money in an easy, congenial and 
profitable way. Two lady agents 
began in their home town in Cali- 
fornia and each made over 


$3000 First Year 


We sell direct from the mill to the 
home, eliminating the middieman’s 
profit, thereby giving better value for the 
money. Our lines for men, women and children 
are famous the world over. We have in 18 years 
grown to be the concern in the 

manufacturing and selling knit goods 
direct to the consumer. 


Agents in every town, It is a perma- 
nent, pleasant and proftable business. Write 
‘or our free catalog. We protect agents in 


today e 
territory and make prompt delivery. 
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Free Trial 


Wear a dazzling, sparkling Lachnite gem for ten 
full days absolutely free. Its dazzling fire is 
excelled only by the Sun itself. Cut by world- 
renowned diamond cutters — their scintillating 
splendor lasts forever. Set in soli Will stand acid tests 
and cut glass like mined diamonds. Pick out just the gem you 
want. Wear it for 10 days. Put it alongside of a real diamond, 
then if you can tell the difference send it back at our expense. 


Pay Only a Few Cents a Day 
You get a genuine Lachnite at the rock-bottom price — direct 
from us. Pay for it at the rate of only afew cents a day. You 
do not risk a cent. Noredtape. Wear the gem while paying. 


Write for Free Jewelry Book 
Our big new jewelry book shows you all the exquisite Lachnite 
Gems and other jewelry that you have to select from. 
No obligations. It’s FREE. Send your name and address. 


HAROLD LACHMAN C0., Dept. 119X, 12 N. Michigan Av., CHICAGO 


he bricks. 


are illustrated. 
importance of proper engineering supervision. 


E IMPROVED MO 


ENTS $10 A DAY { AKES froning easy and a 
~ \M pleasure. Pronounced “The 
Worid’s Best” by over 575,000 satisfied 


customers. No hot stove, Easy to 
/ operate. Heat regulated instantly. 
Satisfaction guaranteed. Highest 
in Quality, Lowest in Price. Highly 
polished and nickel plated. Quick, 
easy sales. Exclusive rights and 
territory free. Write for illus- 
trated circular; explains everything. 


The Monitor Sad tron Co. 
400 Wayne St. Big Prairie, 0. 


acture are described, as well as methods of testing 
The construction of brick roads is set 
orth in detail and the various steps in the process 
Special attention is directed to the 


Shipped FREE! 
Superb Wing Piano 


Yes, we will ship abeoietely free to 
ou a highest grade Wing Pianoor 
layer-Piano DIRECT from onr own 

Sactory aM freight prepaid. Your choice 

of 38 new art styles on four full weeks’ 

Free Trial in yourown home. At the 

end of 4 weeks, if you wish you may 

return it at our expense. You alone 
are the judge. No money down— no 
security —no obligations whatever. 


You will be amazed at our direct- 
Rock-Bottom Offer Yoo direct. 
famous Wing, guaranteed for 40 years. Small monthly payments or cash 
if you prefer, but first 4 weeks absolute free trial. 

For “‘Book of Complete Information About Pianos’’ 
Write Now sent free and postpaid. It tells all the secrets of 
Piano making and piano selling. Its 136 pages show you how to judge 
piano quality and prices. We will also send our catalog of newest art 
Styles in Wing Pianos. Write Now. 

WING & SON (Established 1868) 
Wing Bidg., 13th St. & Sth Av., Dept. 119X, New York, N. Y. 
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ne of 38 Styte > 
Dept. 144 BAY CITY, MICH. 
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ANOTHER O-G CREATION FOR MEN 


“INDIAN” 


“THE SHOE WITH A 
DIMPLE IN THE TOE” 


The “O-G INDIAN” is the livest, 
classiest and most up-to-date shoe 
style created by the in of O-G 
for several seasons. Black and tan— 

high and low—all sizes and widths. 
Delivered FREE anywhere in the 


United States upon receipt of price. Order Your “Indian” Today 


BOOK OF THE O-G BOOTERIES. We want to place this handsome booklet in 
every American home where fine footwear is appreciated. Send for your copy— it's FREE. 


O’CONNOR & GOLDBERG 


Mail Order Address: 
Dept. A, 205 S. State St. (Republic Bldg. ), Chicago, etna 


RAISE GUINEA PIGS | aRight Over the Old Roof 


thonsands nee.ed yearly. Inexpensive to keep, easy to raise, very 
prolific, more profitable than poultry. Market assured. Particulars Free. Wah } Cortright Metal Shingles can be laid right over the 


fa old wood shingles without any dirt, bother, or ex- 
CAVIES DISTRIBUTING CO., Dept. 19, KANSAS CITY, MO. - 


4 Small Engines 


posure of the interior of the house to the elements. 

ay Mt They make an ornamenta! roof that is fireproof, 
W Sstormproof, that lasts indefinitely and never needs 
oman repairs. Our book ‘“‘Concerning that Roof” will 
you worry and expense. 


BOE Sed for it CORTRIGHT METAL ROOFING CO. 
inouiry Dept. 210 $. 7th St., Philadelphia 


Our Specialty 


Our gasoline engines — %, 1 and 1% H. P. 
—for farm, shop and home use are the 
best small engine values in America, 
because we eine on them. The 
high quality, « ’ 
dependable SIEVERKROPP 

at $19.50 (factory price) will run 
a washing machine, small cream 


SIEVERKROPP ENGINE CO. 
1224 18th St., RACINE, WIS. 


LYON & CO. 
assau Street NEW YORK 


| 
| 
| | 
| | 
GAN 
| 
separator, grinder, or any sma)! machine / 
Buy one, for your boy and _watch him / 
IAMONDS ON REDIT / 726! 
$/50 Let us tell how you can wear a LYON 
Blue-white Diamond while paying for it. 
< Only 20% down and 10% a month. Sent 7/09 
) j prepaid for inspection. No Security requir- $75 
72 2 Se ed. A binding Guarantee Certificate : 
with each Diamond 
$50 
3 10% discount for Cash ; 
ay) 
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Tired out after the day’s work— 
there is no additional fatigue in 
the ride home if your wheel is 


equipped with the 
ORBIN, Duplex 
Coaster Brake 


Your feet need not constantly follow 
the pedals around in a tiring grind. 
You coast a good part of the way—re- 


lease the pedals by simply chang- 
ing your foot pressure—and are 
carried along without effort. 


““Corbin Control Means Safety Assured’’ 


When ordering a new bicycle 
specify the Corbin Brake. 

Sold and equipped by bicycle and 
hardware dealers everywhere. 


Write for new 1914 Catalog 


THE CORBIN SCREW 
CORPORATION 


The American HardwareCorporation 
Successors 


201 HIGH ST. NEW BRITAIN, CONN. 
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One Motorcycle Tire 


Holds Every World’s Record 
Dominates in Sales 
And Equips 3 of All the 


New Machines 
It is built by Goodyear — built 


just the same as Goodyear automobile 
tires, which have won top place in Motor- 
dom. Consider that — one maker holds 
the leading place both in motor car and 
Motorcycle tires, despite tremendous 
rivalry. In three years Goodyears have 
gained topmost place in Tiredom. And 
the only reason lies in super - service 
proved by millions of these tires. 


Why Take a Risky Chance? 


Rival makers, of course, must say, “Our 
tires are as good as Goodyears.” But look 
at the evidence. 

How is it that Goodyears won all the 
world’s records inspeed and durability tests? 

How is it that Goodyears, in the test of 
time, came to outsell all others? 

Why is it that three-fourths of all the 
1914 motorcycles come out with Goodyear 
equipment? 


And look at automobiles. Those tires must 
also stand fearful strain and grind. And most 
users meter their mileage. Goodyears in that 
field have outrivaled all others. Now they have 
won. in both fields by giving most of what you 
desire in a motorcycle tire. 


Motorcycle Tires 


Then why take chances? No tire, in any way, 
offers more than Goodyears. You pay no more 
for Goodyears than for other standard makes. 
No good tire costs you less. And the verdict of 
users—the final verdict as shown by sales—is that 
Goodyears are best. 

Made with a double-thick anti-skid tread. 
Made by a patent method to prevent tread separa- 
tion. Madetohold forever theplace they hold today. 

Thereis a Goodyear dealer in yourtown. Ask us 
for his address — also for our book which pictures 

describes the making of Goodyear tires. 


The Goodyear Tire & Rubber Co., Akron, 0. 
Toronto, Canada London, England Mexico City, Mexico 


Branches and Agencies in 103 Seung Cities 
Dealers Everywhe 
Write Us on Anything You Want in Rubber (1535) 


| 
| 


Prevents 
Tire Troubles 


Make your tires leak 
proof — cut out those ex- 
pensive repairs, those hold- 
ups from flat tires. Inject 
into each tire a tube of 
NEVERLEAK Tire Fluid— 
the one reliable, time-tested 
preparation, used for 
eighteen years by thou- 
sands and thousands of 
riders. 


Reduces Expense 


NEVERLEAK saves you 
money. It heals punctures 
instantly while you are 
1 riding, doing away with 
costly plugs. It preserves 
the rubber, adding years of 
life to your tires. A4-ounce 
tube protects atire until it 
finally wears out. Easily 
injected by means of handy 
tubes, 25c each. Sold every- 
where by dealers and re- 
pair men. 


Burrato Speciatty 
BUFFALO. N.Y 


Buffalo 
Specialty Company 
Buffalo, N. Y. 


$40 Motorcycle 


We have the largest line of 
new and used Motorcycles in 
the country at the lowest 
prices. We also have a thor- 
oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO.., 888 McLaran Ave., ST. LOUIS, MO. 


Peerless Motorcycle 


With Free Engine Idler and 
Bos. Magneto, together 


am with the best there is in 
\\motorcycle construction— 
Power, Silence, Endurance, 
jand those Wearing Qualities 
so essential for low cost of 
maintenance 

5 MILES FOR ONE CENT 


u Agents Wanted— Libera! Discounts 
PEERLESS MOTORCYCLE CO., 179 Huntington Ave., BOSTON, MASS. 


Don't Throw Away Your Worn Tires 


For over three years French and German mot- 
orists have been getting from 10,000 to 15,000 
miles out of their tires by “‘half-soling’’ them 
with Steel Studded Treads 

In eight months 20,000 American motorists 
have followed their example and are saving 
$50.to $200. a year in 

H without acent de- 
We ship on approval 2cent 
ex: ss and allow you to be the judge. 
urable Treads double the life of your tires 
and are sold under a signed guarantee for 
miles without puncture. Applied in 
your own garage in 1 
offered to moto n 
Discount new terrritory on first 
shipment direct from factory. A postal will get full infor- 
mation and sample within aweek. State size of tires. 


Don’t wait-write today. Address nearest factory office. 
THE COLORADO TIRE & LEATHER CO. 
1124 Karpen Bidg. Chicago, lil. 1324 Acoma St., ° 
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is Stronger than 
Its Weakest Point 


You wouldn’t buy a machine whose 
engine would be useless the first time the 
motorcycle tipped over. 
At night, light is as important as power. 


Any motorcycle lighting system depending 
upon a toy storage battery or delicate compli- 
cated apparatus may be destroyed by a knock 
or jolt which you wouldn’t notice otherwise. 


Prest-O-Lite | 


is absolutely reliable 


Safe, simple and sturdy, it has proved its 
worth in constant service for thousands of 
experienced riders. 

The most convenient system, and the most 
economical. The operating expense is no 
greater than that of a carbide generator, and 
only one-third to one-fifth that of electric light. 


* You can prove all our claims 

30 DAY for Prest-O-Lite by our 30-day 

FREE trial plan. Before buying any 
TRIAL 


other system, insist upon the 
same kind of a test. 
Insist Upon It! 
Any dealer who offers you a combination 
of equipment, including any other lighting 
system, will give you Prest-O-Lite instead, if 


you insist. And if you know the facts, you 

will insist. Tear off on the 

dotted line, write your name 0.13 

and address and mail 

it for complete information , 

about motorcycle lighting. stereopticons 
The Prest-O-Lite Co., Inc. 

265 Speedway Indianapolis, Ind. 


(Contributor to Lincoln Highway) 
Please send facts on ALL Lighting Systems to 


Motore 

| 

NIRE FLUID PAN 

Motorcycle 
2\ PATENT 

/ Your 
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VISIBLE SUPERIORITY 


VERY f 
a manufac- 
E turer claims the 


of his 
product, but the 
wise buyer must be 
shown. 

The superiority of the 


“EXCELSIOR 
AUTO-CYCLE 


is not only fully proven in public tests of SPEED, POWER and ENDURANCE, 
but the Rigid Straight Line Frame, Complete Grip Control, Double Brake Application, 
Drop-Forged Foot Rests, Tubular Luggage Carrier, Powerful Two Speed with Single 
Lever, Single Movement Control, are all features of visible superiority that are of real 
practical value to the rider. 


The nearest dealer or our catalog will give you the details of 


THE MOTORCYCLE THAT ALWAYS MAKES GOOD 


Excelsior Motor Manufacturing & Supply Co. 
2202-2250 South Union St., CHICAGO 


Why were 139% more | 
UNITED STATES 
MOTORCYCLE TIRES | 

Sold in 1913 than in 1912? 


Genuine “Edwards.” Ready- 

made, fire-proof garages. Quickly 
set up any place. Direct-from- 
factory prices — $49.50 and up. 
Postal brings illustrated 64 - page catalog. 


THE EDWARDS MFG. CO., 320-370 Eggleston Ave., Cincinnati 


“Limited” Motorcycles 


Something different in motorcycle 
construction that will appeal to you. 
Write for catalogue and dealers’ proposition. 
FEILBACH MOTOR CO., 1173 Holton St.,: MILWAUKEE, WIS. 


~\Morgan Gas Lighter 


| Factory Representatives wanted everywhere to 
fihandie one Auto and Hardware Necessities. 
Contract. Large Profits. Increasing 
Demand. Write today, let’er— no postals — 
Exclusive Territory. Samples. FREE SALES-PLANS ! 


Morgan Rollin 


EXTRAORDINARY OFFER —30 days (one month's) 


g Wedge S ring Leat Opener 
Only Instantaneous er on market. For lubricati jagon, 
free trial on this finest of Auto, or for Hustlers. immense In 
bicycles—the “* Ranger.”” W e will ship it toyou on approval, /reight field.” Popular Prices. Millions will be sold. All our Specialties USE 
repaid, without a cent deposit in advance. This offer is genuine. carry Money-Back Guarantee. Write Now to 
RITE TODAY fer ovr big catalog showing our full line MORGAN MFG. CO., Bellevue St., Newport, R. I. 
of bicycles for men and women, boys and 


girls at prices never before eqguaied for like quality. Itisa cyclopedia 
of bicycles, sundries and useful bicycle information. fs free. 
TIRES, COASTER- BRAKE rear wheels. inner tubes, lamps, 
cyclometers, equipment and parts for all bicycles at half usual 
y_ our retail stores will be clo out at once, at $3 to $8 each. 
RIDER AGENTS wanted in each town and district to ride and 
exhibit a sample 1914 model Ranger furnished by us. 
it Costs You Nothing to learn what we offer you and how we 
can do it. You will be astonished and convinced. Do not buy a 
bicycle, tires or sundries until you get our catalog and new low 
prices and marvelous offers. Write today. 


MEAD CYCLE CO.., Dept. W108, CHICAGO, ILL. 


THEMOTOR-BOB AQ | 


|Moror 
Model 7-C, 7-10 H.P 
Chai 
Drive = 
Price 
O 
Garage 49-5°_. 
- 
4 
Ohio 
_ 
[S 
Hs 
/ Gui 
Pie 
4 > 4 
SIL 74 
| 
| 
= 
Very latest design, classy 
looking, simple in con- 
struction. Boys! here’s ‘ 
@ real little auto that you can build yourself, Send 25 cts. for a set of 
our easy to understand plans. instructions and list of parts, telling you 
just how to build the 1914 model Motor-Bob. 
THE IDEA SHOP, Dept. I, BUFFALO, N. Y. 


POPULAR MECHANICS ADVERTISING SECTION 142 


The New 1914 


Send for Booklet! Boys! || ARRow Model 


New Motorcycle Type 


Send 20c for Booklet, telling telling to build 
this automobile. Complete instrections and Remarkable new improvements make the 1914 


descriptions of parts and sizes, Mlustrated with “ Arrow” a positive wonder for speed, comfort 


and easy riding. Makes bicycle riding like coast- 
ing all the way. The smartest looking bicycle 
ever built. Latest Eagle easy motorcycle saddle— new 


diagrams, blue print, cuts made from photo- 
graphs, and price list of parts. 


ave Vv ; ; 43 Departure coaster brake — special motorcycle pedals — 
Have ae en oo his own Car. The experi motorcycle handlebars with long rubber grips—im- 
ence and knowledge he gains is more advan- ported anti-friction chain — reinforced frame — beauti- 
tageous than any learning obtained from books. ful finish. All sizes for boys, men, and women. Don't 


epee ‘ . fail to learn about this great new motorcycle model. 
Building the Lad’s Car is a valuable experience 


and gives great delight to all boys. Wonderful Offer 


We make a great specialty of our 5h. p. engine 


Write today for the low direct offer we are making on 
and all the parts necessary, and any boy can the splendid Arrow Bicycle. Get our free catalogs. 
assemble the complete car. For only a very, very small amount down we will 


ship direct to you the elegant Arrow, built to last a 


life time. Pay for it while you ride—a little each 
| SPECIAL INDUCEMENT to first boy in your town | month. Enjoy the pleasure of the bicycle while paying. 


Right now, and we will send you 
NIAGARA MOTOR CAR CoRP'N. ||] Write Today! 


markable new motorcycle type 
“Arrow,” with full details of machine d astonishi bed rock 
Dept. A, NIAGARA FALLS, N. Y. direct offer. Send a postal now with your name and address. 
TODAY SURE. 
Experiments in the u f f hingl I ARROW CVC Co. 
ents 4 se aspen or show 
that the shingles do not check in s« sacaien. ond that Dept. 119X, 19th St. and Cal. Ave., CHICAGO, ILL. 
they turn water satisfactorily, but that they are too 
easily broken in handling. 
MAKE YOUR BIKE 
Motor fits any w > gS 
Motor-Cycle MOST RELIABLE. 


Hill Climber. More STEFFEYS in TE than 
others. Send stamp for circulars. ST FFEY 
MFG ze CO., Girard Ave. and Wth St., a Pa. 


at a small cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


Mr. Collins of Kentucky writes: 
“ Motor Attachment received O, K. and I 
cannot say too much for the SHAW 2'4 h.p. 
motor. If 1 could not get another, $100.00 
would not take it off of my frame. It is the 
attraction of the road, Last Sunday J 
rode it about 20 miles with no trouble at 
all. Also, pulled a hill 1 mile long on trip 
with all ease.” 


FREE BOo0 Write today for bargain list and 
Pope Chainiess, with Coaster Brake free booklet, fully describing 
HIS splendid bicycle has no exposed parts— no lost motion; the SHAW Bicycle Motor Attachment. Motor- 
no dast, mud or water can get into the mechanism. It cycles all makes, new and second-hand, $35.00 up. 


is a stylish, handsome, comfortable wheel, fully equipped. 


Price $60. Costs no more than some chain driven bicycles. SHAW MANUFACTURING CO. 
The Pope Mfg. Co. ,16 Cycle St. , Westfield, Mass., U.S. A, Dept.6 GALESBURG, KANSAS 


key carer ADD TO YOUR INCOME $5 to 510%, 


Sharpener 


The “ AMERICAN ”’ is the only machine on the market (barring none) 
that sharpens, hones, and strops razors, sharpens all kinds safety razor 
blades, scissors, clippers, pocket knives, surgical instruments, etc. No 
previous experience required. REMEMBER THE “AMERICAN” Key- 
Cutter is a little wonder. Cuts Square, Angular or Round slots. 
AMERICAN SHARPENING MACHINE CoO. (Inc.) 
Dept. 6 184 W. Washington St. CHICAGO 


The Lad’s Car 
| The highest orm bicyc e deve 
7 pat \ 
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OO AHONTH 


Be first to enter this new big 
paying business in your town. Open 
your pockets. Let the dollars pour in. 
Act quick. Automobile business growing fast. 
Each Auto Sold Means More Tires to Mend. 
Enormous field for tire repairing. Punctures and 
blowouts are common. Tires 
need retreading and vul- 
canizing. Something go- 
ing wrong all the time. 

Thousands forced to 

buy new tires because 

they can’t get old ones 

fixed. Think of theold 

bicycle days — repair 

shops on every corner 
—all making money — 
busy day and night. Autos 
make same proposition 
over again—only ten times 
bigger and better. Users of 
Haywood Tire Repair Plants 
are making big money. Johnson, 
Tex., writes, “‘ i made as high as 
$18 profit in a day.”” Another 
man who bought a plant Septem. 
ber, 1911, wr‘tes he has cleared 
cver $3,000.00. Be the first to 
start. Experience unnecessary. You 
learn quick. Simply follow direc. 
tions. usiness comes fast and easy. 


Repair Tires at Home 

Young men! —repair father’s tires— 

tthe money he pays garage man. 

et the neighbors’ work Auto 
owners — repair your own tires—save 
money— have outfits for home use. 
Anyhow Tavostiqnte. Send today for 
catalogue explaining wonderful money 
making possibilities in this field. 


HAYWOOD TIRE & EQUIPMENT CO. 
784 Capitol Ave. INDIANAPOLIS, IND. 


DEL PORT. CONN 


The most popular lamp on the market 


Riders who want to see all of the road at night, 


use the ** SEARCH-LIGHT ”’— it is a hand- 

some, dependable lamp, burns gas, and makes 

its own gas. Won’t jar out. 

‘“ 9 bicycle pumps are best. Get one of 
Bridgeport these pumps and a “Search-Light.” 
Ask your dealer. Write for new illustrated catalog. 


BRIDGEPORT BRASS COMPANY 


Jewel Detachable Electric 
Rowboat Motor 
Attaches to any rowboat or canoe, runs 
on 2 six-volt batteries. No odor, 

noise, or dangerous gasoline. 
JEWEL OPEN WINDOW 
STORAGE BATTERY 
Look inside your battery through the patented 
gen window. See condition of p'ates and height 


The only di- 


rect chain Write for Catalog. Business Est. 1880 
drive with EL ELECTRIC CO., Dept. P, 1469 S. Michigan CHICAGO, ILL. 


CHASES MOSQUITOES 


ity of a belt. A : 

. : : way with the pests! Don’ 

They all say: “It can’t be done”— But still we of 
make them—“ Flanders ’’ better machines for less money. "They carry deadly disease. Drive them away with 


‘ When ing or fish- 


Flanders Motorcycles 


have the reputation of giving maximum service and satis- 
faction at low cost. Then why pay more? The 1914 
models are truly wonderful values, and are bound to please 
both the customer and the dealer. A catalog will explain 
fully the many new and exclusive features — not freaks — 
but real meritable, long-life-giving, classy and advanced motor- 
cycle construction features,exclusive on Flanders 1914 models. 


Motor Products Company mien. 
DEALERS: 


We have a You want a high. 

roposition for those in sections where we 8 grade motorcycle 

not represented. Write today. can There are nearly one hundred reasons why the 
or less and sti 


| FLYI N G M E RKE L 


COUPON 


some one to beat is the world’s best motorcycle. Fully explained 
in our 1914 Art Catalog. Write to-day for your 
To aur copy. We have room for a few more live agents. Write to-day. 
THE MIAMI CYCLE. & MFG. CO, 


280 Hanover Street Middletown, Ohio 


Please Mention Popular Mechanics 


DAY LICHT S 
BY NICHT 
——~) 
| ¥ 
i 
P. 0. Station K | 
| BRIDGEPORT, CONN. wi. 
- — | A 
The Packard of Motorcycle Value]| 1 
\ 
LOTZ BROS. Dept. 72 St. Louis, Mo. 
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When You Want It 
Where You Want It 


“Equal to City Service’’ 


Real water system Economy is only possible where 
a private plant exactly fits your requirements. 


Fairbanks - Morse 


Pneumatic Water Systems 


are made of standard parts, but the pump, tank, 
engine or electric motor are selected and com- 
bined to fit exactly the conditions found. The 
outfit you buy is especially arranged for your 
service — yet sold at a price possible only where 
each part is perfectly standardized. There are 
innumerable combinations, to fit every depth of 
well, every service requirement, and every size 
and style of house. 


Write for Catalog 4H449 Containing Complete Description 


Fairbanks, Morse & Co. 


Chicago New York San Francisco 
and many other cities 


Amazing Profits 
In Mushrooms 


Anybody can add §8 to $40 per week 
to their income, in spare time, enture 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 
Free Illustrated Instruction Booklet 


HIRAM BARTON 
Desk 2, 329 W. 48th St., New York 


Be Your 


Money — 
You need no oupestenes. Our line sells itself. We have the 
most complete, fully guaranteed, line of knives, razors, strops 
and cutlery specialties. Golden ves are hand forged, 
made of uine razor steel. We will = any photo or 


lodge emblem on one side of the transparent handle and name and 
address on the other. Write for catalog and terms—exclusive territory. 


Golden Rule Cutlery Co., 552 W. Lake St., Dept. 115, Chicago 
A Dazzling 
Pure Blue 
White Gem 
—Not an 
Imitation. 


Brilli- 
ancy 
guaranteed forever. Set in 
solid 14k goldmtgs. Ladies’ Tiff, style 
Ring with % Kt. Gem $8.50. Gents 

eavy Beicher Ring with 1 Kt. Gem $16 — 
sent C.0.D. for examination, 10% dise. for 
ring sine, Our on on 

ex. Opal The Story 
wonderful “Mastee Gem’ is free to you—write today. 


Francis E. Lester Co., Dept. ET6¢, Mesilla Pk., N. Mexico 
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NOW $19.80—$2 A MONTH 


Greatest reference work on electrical subjects ever 
published. Most exhaustive electrical cyclopedia of 
modern times. 7 big books written by 32 famous ex- 
perts; 3200 pages, 2600 illustrations, full page plates, 
diagrams, simple explanations, etc., with hundreds of 
valuable facts and figures. Bound in half red morocco, 
gold stamped. 

Books that will settle every electrical problem which daily con- 
fronts the power engineer who must rely on his own experience. 
Now at the lowest price ever made. 

Big men in the electrical field everywhere recognize these as the 
standard works on the subject. They have been the making of 
hundreds of successful electrical engineers. 


SHIPPED FREE To prove to you what these books 
will do for you right in your own 
work every day, we will trust you seven days before you spend 
one penny. We will pay the express. They must make good with 
you or we take them back at our expense without question or annoy- 
ance. On receipt of coupon below we ship the entire set to you at 
our risk for absolutely frec examination. 


Read These Subjects Caretully 


Elements of Electricity — Electr! Measurements— U aderwriter's 


Electrical Requirements—Theory, Calculation, Design and 
struction of Direct Current Generaters and Motors— Ty pes of Gen- 
erator: and Motors— Management of biectrical Machinery — Electric 
Lighting—Alternating Current Machinery — Power Transmixsion — 
Electrie Rallways—Self-Propelied Railway Cars—Trackles« Trol- 
levs—Power Stations—Nwitch beards and Switching— Storage 
teries—Applied Eleetro-chemistry—Electrie Elevators Electric 
Welding and Heating—Wireless Telegraphy and Telephony 

Land and Submarine Telegraphy 


Free $12.00 Consulting Membership 


Our staff of 32 electrical experts answer every question you want 
to ask on electrical subjects absolutely free for a full year to every 
holder of a set of these books. This privilege has always cost $12.00 
and men tell us it is worth twice that amount in settling one problem 
alone. You get this service free if you 
buy the books after examination. Feesaeneeenece 

This means$15.20 saved if you act 
now. Kead the coupon carefully. FREE COUPON 
Then fill it out and mail today. 

The books willreach youpromptly @¢ Worth $15.20 to You 


—express paid by us. After 
geven daye orad us $2.00; 4 American Technical Society 
otherwise, notify us for their @ Piease send me Cyclopedia of Ap- 
geturn. a plied Electricity for seven days’ free 
Don’t wait. You take no examination. If I keep the books 
chances whatever. It costs will send §2.00 within seven days and 
nothing to inspect and a month until $19.80 has been 
you are nothing out if Fd paid, when $35 books and $12 consulting 
membership will be mine. Otherwise 


you do not care to buy. 
Mail the coupon to- 4 will notify you and hold books subject to 


your order. Title not to pass until fully paid. 
Pop. Mech. 6-14 
AMERICAN / | 
TECHNICAL NAME 


Asi! 


Please Mention Popular Mechanica 


|_| 
| ns FAMOUS $35 SET 
1 
| 
= | 
Wide Awake AGENTS! 
Make 
S 
swe 
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you can’t get THIS DEsIGN in 


The “TEMPLE” ENGINE 


I don’t have to tell you that VIBRATION and FRIC- 
TION cause tremendous wear and tear on an engine — 


besides wasting power, fuel and money. You know that. I > al H 
But let me say this: that the “ TEMPLE” Engine De- nternation arvester 
sign is the only one that really masters these ruinous ° 
forces. It does this by placing the Cylinder and Piston Engines Stand All Tests 
in a vertical position, with the head xight down on the A 
low, fat base in” feature). OU make no mistake when you buy an 
e shock and strain of explosions are, therefore, i i 
fully 80 per cent less than in engines having their Cylinder- a yo grat ro and Gas 
Head or Explosion Chamber up in the air, above a high, ngine but we prefer to sell to men who 
wobbling bas piston act have made a thorough investigation. A man 
e ~ ston ion — combined wit 
rication is supplied cnnetiy when, where, and in ¢ tg engine unless he knows just what he got for his money 
oe —almost entirely eliminates friction, There is no form of power service that cannot be 
wy delivery of a STEADY handled economically by a steady running I H C engine. 
special “Correct, Design” teatures (joined with others made of line of styles and sizes, you can 
) ™ e e 
sible by them) LE more quietly aed smoothly choose the engine best suited to your needs and means. 
less—have 2-3 less see 1-3 to 1-2 less space—more porta pontablo—wear Write for our catalogue—let us tell you where you can 
i simply CAN'T T CET PLE * ReSULts | in the vibrating, ele- see an I H C engine. When you see it compare it 
yated orlinder designs. If you need economical é R—to run a Thresher, thoroughly with any other engine made, at any price 
and. we believe you will decide to buy an C 
at once. geome other things. ¥0 you mover | new ore. shout engine. or catalogues an ull information address 


to you in engine SERVI CE. 


Lumat Jdanety, TEMPLE MFG. CO. International Harvester Company of America 


( Incorporated ) 
Gormeriy with U.S Eoe.Wks.) 2100 S. 54th Ave., Cicero, Ill. 16 Harvester Building CHICAGO USA 


ELECTRIC PLANT IN ARCTIC CIRCLE—The 
first electric plant to relieve the arctic darkness, which 
will be erected at the Episcopal Mission at Point Hope, 
= be designed, built and equipped by Dr. W. E. 

le, head of the electrical-engineering department of 
of Pennsylvania. The site on which the 
plant will be erected will be 100 miles north of the arctic 
circle. A huge windmill will be the prime mover, as the 


Cushman 
All-Purpose Engine 


4cycle,4H.P. Weight 190lbs. A wonder 
helper, famous for its great Dh in light 


Get my prices—my new offers—get them right 


weight. Convenient to han fits in any- 
away. If you're going to to buy a buy an en rine R put $50 to Rng where—adapted to all duties. The Original 
pocket cure. Binder Engine. Also double cylinder specialty 

Tia} Setistaction money back witb- engines for all power work, 6 H.P. to 
30 Baye Free Trial from to Gall: Throttle governor, Schebler carburetor. 
spirits. Write for Engine Book and Special Offers today. Catalog free. 
William ¢ Gallow i wae © GALLOWAY co. Cushman Motor Works, 900 N.21st St., Lincoln, Neb. 
ay 


A Runs this 6 H. P. Engine fora 

10 hour day on KEROSENE 
By means of the patent throttle you can run it as a4H.P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 
Many other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking ; runs 


either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


WE PAY THE FREIGHT 
ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


| 
$50 fiw 
to 
$300 & 
SAVED 
3 to 12 
H. P. 
LA 
a) 
{' | 
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WATERLOO Boy TRACTORS 
GASOLINE ENGINES 


EPARATORS 


Waterloo Boy Farm Trac- 
tors, Engines and Separators 


“ are the best for the money the 
world has ever produced. Any one 
tf of these machines will increase 
the production of your farm at 
a big saving in labor. 
Our light Farm Tractor is a wonder. 
It turns short and will go anywhere 
you can work witha team. Our trac- 
tors sell at such reasonable prices that 
_ 2, you cannot afford to be without one. 
All Our Machines are Sold Under 
Our Strong Five- Year Guarantee 


He Built His Boat— 


You Can Build Yours Too 


Let us show you how easily H. A. Kent of Hamilton, 
Ontario, whose boat is shown above, built his own Brooks 
Boat, The Brooks method saves two-thirds boat 
builder's price and gives you the best material — a thor- 
oughly seaworthy craft. Wesend you all parte «shaped 
and fitted ready for you to fasten together. Satisfaction 
guaranteed. Why not investigate — 


Write for Brooks Boat Book 


Showing you latest model cruisers — power boats — sail 
boats — row boats — canoes — boats of all kinds and sizes. 
Complete patterns and instructions can be had 

Bottom model— 


from $2 up. Write—Ask sbout the new Brooks ** 
a speedy traveler that’s easy to build. Mail posta! today. 


BROOKS MANUFACTURING CO. 
8206 Rust Ave. SAGINAW, MICH. 


Largest Plant of its hind in the World, 
Originators of the Pattern System of Boat Building. 


This Marvelous bey 
Tractor and 
Plows only 


D4 Buys knocked down frame 

$1,050.00 i Only $3 of this 23-foot motor boat, 
including full-sized pat- 
terns and illustrated instructions to finish. Speed 914 


to 14 miles per hour. 12 passengers. Illustrations shown 
in our free Boat Book, with complete description. 


velocity of the wind at Point Hope is said to be rarely . § 
less than 20 miles an hour, but an auxiliary gasoline 
motor is to be installed. The mission at Point Hope - 
contains about 400 inhabitants. 


POWERFUL LITTLE 12 H. P. CASOLINE ENCINE $21°° Attaches quickly to any row boat by tightening 
1H. P. AIR COOLED $28.50 — two thumbscrews. Has powerful 2-H. P. motor. 
Starts easily, runs steadily 5 hours on 1 gallon 
gasoline. Steers with a rudder. Has semi- 
weedless propeller. Ali parts in water made of 
bronze. Our price saves you §20.00 or more. 


Will run a washing machine, separator, grinder, small lathe or drill or other 
light machinery. Order fo-day, Unique Engine & Mtg. Co., Sycamore, Il. 


ee 


Success with cheap kerosene or coal q3°ie 
oil absolutely guaranteed. Try before 
you buy. Most economical, reliable 
and durable engine made. Sosimple 
and easy the wife or boy can start and 
runit. People everywhere throwing away their old engines, 
buying Bessemers and making money by it. Get one 


Let us prove that you cannot 
buy greater value at ay price. 
Send name on postal for * 

Felder He. 803P." 

Sears, Roebuck and Co., Chicago 


For More Facts 


() MULLINS 16 foot special steel launch will afford you the pleasures of motor boating, and 
provide a safe, seaworthy, dependable motor boat, with graceful lines and beautiful finish— 
Absolutely Guaranteed Against Puncture—Safe as a life boat, with air chambers concealed beneath 

decks in bow and stern—Can’t warp, split, dry out or rot—No seams to calk—No cracks to leak. 

MULLINS $130 Special Launch is equipped with 2-cycle, 3-H. P. Ferro engines, that can’t stall—Speed 8% to 9 miles an hour 

The with silent under-water exhaust. 

has 4 foot beam and foot 4inch 

151 Franklin St. 
SALEM, OHIO, U. S. A. 


cockpit—Positively the great- 
est launch value ever offered. ¢ 
Write today for beautifully _) 
illustrated motor boat 
catalog, containing full 
Particulars. 


The 
World's Largest Boat Builders 
Makers of MULLINS Famous Stce! 
~ Boats and Cedar Canoes 


ATS CAN'T SINK 


| 
A, Waterloo Gasoline Engine Company 
lewa 
_ 
FREE isa; L-3SEMER OTORGO 
SENE ROW BOAT 
ENGINE 
4} 
Pays for itself in fuel saved. For special discount write at once. *” . 
The Bessemer Gas Engine Co., 121 Lincoln Ave., Grove City, Pa. 
| 
MULLINS STEEL BO — | 
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The Whole Family 
Enjoys a Caille 


Not only is this sturdy little motor a boon 
to father on his hunting or fishing trips—it 
also holds a thousand joys and pleasures for 
mother and the children. On hot, sultry sum- 
mer days, when father is at work, they can safely 
venture out with their row-boat-launch and enjoy 
the cool, refreshing breezes from o’er the water. 
When father gets home at night—warm and tired— 
there's 60 refreshing, so invigorating 
productive of a good night's rest as a spin wi 


Gille Portable Boat Molor 


under the moonlight skies. It attaches to any row boat by 
turning two thumb screws and drives it 7 to 9 miles an hour 
or slow enough to troll. Steers with a folding, 
stone-dodging rudder [Pat. applied for]. Is 
adjustable to any angle or depth of stern. 
Develops 2 H.P. Furnished with under- 
water exhaust without extra charge 
Supplied with battery ignition or mag- 
neto. Weighs but 55 lbs. Runs in salt or 
fresh water. Send for catalog. Sold 
by leading Sporting Goods and 
Hardware Dealers everywhere. 


We Also Build 
motors from 2 to H.P for larger 
boats. If Ait ae for our Marine 
Motor Blue Book. 

The Caille Pertection Motor Co. 
Worla’s Largest two Cycle Marine Motors 
1418 Caille —, Detroit, Michigan 


Th 


For Fishermen, Guides and 
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Boat Liveries and those who 
want absolute reliability. 


The Most Compact Marine 
Engines in Existence of me- 
weight, moderate 
speed and a very modest 
price. The standard 2 
cycle engine of the world, 
Planhard carburetor, spark 
and waterproof commuta‘or, 
ented gas-tight bearings, flange 
couplings, magneto with storage 
battery, sight feed oilers, etc. 
2, 4, 7, 10 and 18H. P.—Prices §50 and up. New 
1914 catalog in colors. _ Hundreds ot engines on 

for immediate shipment. the agency in your town. 


NORTHWESTERN MOTOR CO., 774 Spring St., Eau Claire, Wis., U. & A. 


AMERICAS SINIDARD I2-H.P MARINE MOTOR 


KERMATH 
mFe. CO. 
Dest P 


MULLINS 


CAN'T SINK 


Enjoy the delights of canoeing without fear for MULLINS 
CANOES when equipped with patented buoyancy pads, stead- 
ied by special kee! [constroction-are the most stable and safest 
canoes afloat-graceful in design-elegant in appearance-made 
from carefully selected ced pen gunwale construction-one- 
| canvas covering that cannot crack or wrinkle-polished 
rass and copper men ea broad flat bottoms. Two 
thousand canoes of assorted lengths, grades and colors in stock 
for immediate shi pont. 
Write for beautiful Cance catalog Illustrated in color. 


THE W. H. MULLINS CO. Salem, Ohio, U.S.A. 
362 Franklin Street The World's Largest Boat Builders 


STEEL MOTOR DUCK & ROWBOATS 


The whaling season of 1913 eclipsed all records, th 
oil for the world being estimated 800,000 
arrels 


HUNTERS—TRAPPERS| 


If you want an ideal lamp for night fishing, 
trapping, hunting or for work about farm or 
machinery, send to-day for a 


BALDWIN LAMP 


Projects a 14 candle power iighs 150 feet. 
Gas. cig ht 6oz. Height 
3% in. Can be A Wy in hand or worn on 
cap or belt, leaving both hands free, No 
oil, soot_or glasa. Absolutel cate 
simple. Fifty hours’ bright light cos 

Useful as we Iduring Automobile rep 
Catalogue free and instructive Boo } 
“Knots and How to Tie Them” mail 
on request. 


JOHN SIMMONS CO., 162 Leonard St, NEW YORK CITY 


The mick are That Never Backfire 


In Which Motor Are You Interested? 
The Roberts Motor Co., Snca0s03 


AT 


Why not be patriotic in practice as well as in prin- 
ciple?—even tho you don't carry a “‘big” gun you 
can drive your boat with an AMERICAN Motor 
and fly the American flag. If you inmtal an AMERICAN, 
you are sure to a true AMERICAN booster Starts 


without cranking, uses Kerosene ane oil), also 


gasoline, benzine, petrol, alcohol, distillate or 


naphtha without change of Our new 
Kerosene Carburetor cuts fuel cost in half. 
Every AMERICAN motor is fully guaranteed. 
Send for our handsome new catalog, showing 
our complete line of AMERICAN motors—all 
sizes from 2 to 30 H. P.—at lowest 
—. Catalog is free to any address. 
ve Agents and Dealers wanted, 
Some good territory still open. 
Write for our liberal proposition. 
Engine Co 
414 Boston St., Detroit, Mich. 


ANUEDODTICING 


| 
PPNORTHWESTERN MARINE| 
GIANT 
7H.P. develops 
Cylinder 
pending on > 2 ine buildin 
» 
At all dealers or by 
mail prepaid, $1.00 
s= Americanize Your Boat 
SERT\ 
TOBERT, 
4 q 
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EVINRUDE 


Those who own an “Evinrude” Detachable 
- Rowboat Motor enjoy an endless vacation 
for they carry their “Evinrude” with them wherever 
they wish to go. It clamps to the stern of any rowboat, 
yours or a rented one, and makes it an eight-mile-an- 
hour motorboat. Note these exclusive features: 


Built-In Reversible Magneto 


The Ev inrede Magneto is built within the fly-wheel and in that manner is protected from all 
injury. It has no brushes, bearings or commutators to wear out and is not affected by rain, 
waves or even complete submersion. It saves carrying 15 or 20 pounds of batteries. 

Maxim sneneet Compensating Steering Device 
We can now supply ial Maxim Si- phogiert is controlled by a shock-absorb- 
lencers for 1913 and 1914 Evinrudes”. Device which allows 
The Silencer eliminates practically all rey ier ree range in either direc- 
noises. No similar motor can use the tion and permits 
Maxim Silencer as it is an exclusive the exertion or strength which is 
“Evinrude” feature. necessary with a rudder. 

The Roosevelt Expedition, the Stefansson Expedition 
and other important ies of explorers are using the “Bvierude™ It 18 on 
sale at Sporting G and Hardware Dealers everywhere. Have you seen it? 
Evinrude Magneto Motor, 2 H.P., $80. Evinrude ~—- Steten, 2H.P., $70- 

MNlastrated Catalog free apon 


EVINRUDE MOTOR COMPANY, 237MSt., Milwaukee, Wis. 


Mfrs. Rowboat and Canoe Motors 


BRANCHES: 

San Francisco, . 423 Market St. 
Jacksonville, Fla., . Main 8t. 
New York, . 69 Cortlandt8t. 
Portland, Ore., 106 Fou rth Bt. 
Boston, . 218 State 
Savannah, Ga., Stiles Ave. 

and W. Gaston St, 


DO YOU KNOW-— 


That we have brought out a new High 
Speed “ Buffalo” Model — Four cylin- 
der, 16-20 h.p.; bore, 3°4"; stroke, 5”: 
speed, 800 R. P.M.; weight, 525 lbs.; al! 
working parts enclosed; constant level 


splash lubrication. Write for details. 
BUFFALO GASOLENE MOTOR CO. 
1293-1305 Niagara St. BUFFALO, WN. Y. 


** Where the stream in witchin’ pl 
Goes laughin’ on, just pushin’ all 
ies out his way. 


GET THIS CATALOG 
FULL OF VALUABLE INFORMATION TO EVERY 
BOAT OWNER ON 


RACING PROPELLER WHEELS. 
REVERSE GEARS AND 


MARINE ACCESSORIES ¢ 
LARGE CATALOG FREE. SEND TODAY qa 


Escape the heat and monotony of 
these long, languid days by an out- 
ing, fishing, camping, vacation or 
exploring trip in an 


, Makes it possible for any one to butid a classy up-to-date model — all of 


Old Cance 


It will open a world of new summertime pleasures 
toyou. The “Old Town” is strong and safe, swift and 
graceful— pre- 
ferred by ex- 
perienced ca- 
noeists. 

2000 canoes in 
stock —agents 
every where— 
send for cata- ‘, 


DUNPHY ROANTE: S 


articular work Goge b nies—every piece fitted together, 
ped red and marked Fuil line of complete beats earried in stock. 
Beautiful illustrated catalog sent on 


DUNPHY BOAT MFG. co. Eau Claire Wis. BOX 19 


log of canoe 
facts and pic- 


Fully 
THE UNIVERSAL MACHINE CO., Pike Ave., Bowl! 


Please Mention Popular Mechanics 


| 
| 
1199MONROE AVE. GRAND RAPIDS. 5 
/ “Nothing Cheap but the Price” >. — 
ing Green, 0. 
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GET BUSY 


ONLY 1500 LEFT ATA DOLLAR 


THIS 9222 SEARCHLIGHT $100 
PREPAID FOR 


NIAGARA 


ACT TODAY 


ELECTRIC SEARCHLIGHT 


be short circuited. 
this price. 


Greatest flashlight in the World. Mazda Lamp and Battery. Throws light 200 feet. Can't 
In all stores $2.40. 
Send and take adv. of the most re -markable offer ever ‘is 


1 devoted 5,000 for advertising; only 1,500 left at 


Waterman PORTO Does Tt 


Makes any boat a motor boat. 1914 Model, 3 H. P. 
Weight 59 Ibs. Sold direct from Factory to you, 
freight paid. Save Agent’s profit. 
The Waterman PORTO is the original outboard 
motor. 9th year — 25,000 in use. Guaranteed 
for life. Fits any shaped stern; has Carburetor — 
not ** mixing valve’'; 3 Piston Rings instead of 
1; Removable Phosphor Bronze Bearings ; Solid 
Bronze Skeg, protecting 1044x16 in. Propeller and 
supporting Independent Rudder; Water-cooled 
Exhaust Manifold ; Noiseless under-water Ex- 
haust; Bronze Gear Water Pump; Spun - copper 
Water Jacket; any ignition equipment desired. 


DEMAND these essentials 
in an out-board motor, or you 
won’t get your money’s worth. 
Write Today for FREE Engine Book. 
WATERMAN MARINE MOTOR CO.,230 Mt. Elliott Ave., Detroit, Mich. 


“CANOES $18 4%° ROWBOATS $18 4%° 


FISH AND HUNTING BOATS $18. KAYAK $22. BOATS 
FOR DETACHABLE MOTORS. MOTOR BOATS 
with or without engine, 16, 18, 20, 22 and 24 ft. Cataleg Free 
Thompson Bros. Boat Mig. Co., 95 Ellis Ave., Peshtigo, Wis. 


Rowboat 


10% inch Weedless Propeller. 
Copper 


Long Stroke 
ipns: Power 


Fits any boat. Ball-bearing Engine. 
3-ring same as in 
» Same as in ” Kingston 
Lichen grade auto and 
marine —, Silent.“ Under-water Exhaust, 
same as in highest priced launches. Steers from any 
part of the Perfe@ control from trolling to 
racing. Sends 18. foot boat 8 to 9 miles per hour. 
ses gasoline and oil mixed. No pr No 
noise. uns a eeps on supnion day after day. 
Guaranteed for life. Money back without argu- 
ment if not satisfied. Write for free catalog and 
special 30 day price. 


SWEET MFG. CO.., 661 Griswold St., Detroit, Mich. 


Send today for our rie 
Engine k 


rower 

most complete ay 4 

marine engines ever 


FROM 4¥2 TO 
published. Shows our 30-45 HP —110 6 CYLINDE 


complete line of engines for pleasure boats, hunting and fishing boats, 
row boats and canoes, hydroplanes, work boats and cruisers. Engines of 
both 2-cycle and4-cycletype. Material and workmanship absolutely guar- 
anteed. We are largest builders of 2-cycle engines in the 
world and have over F000 dealers who sell Gray Engines 
and give Gray service. 


GRAY MOTOR Co. 
698 Motor 


for your athe, pump, grindstone, wash- 
ing machine, other light machinery. 
| delivered nie ly at small cost and with 
absolutely de ability is yours if you owna 


RED-E-MOTOR ENGINE 


--the most powerful little built. 
sure and servicea! 


motor. for a child or woman to ite. 
kerosene; city any Kind of very economical 
Fully Guaranteed 4 beck: Made tn pin 1 4.1-24& 1 b- 
Send Today for prices ull particulars. 
ELGIN WHEEL & ENGINE CO. ELGIN, ILLINOIS 


A Steady Purr of Power 
Perfect ignition, full power délivery and 
absolute reliability — three of many 
: nye good reasons why you should buy a 
Wisconsin Detachable Row Boat Motor 
Send for catalog today and read the story of 
Wisconsin success — the details of Wisconsin per- 
fection of design, workmanship and materials. 
Wisconsin Machinery & Mfg. Co., Dept. M, Milwaukee, Wis. 


Sto 55h.p. 3 kinds 
Speed—Regular— 
Heavy Duty 
Strong, neat, simple—ab- 
| solutely dependable. Wins 
your enthusiastic confi- 
dence. Accessible. Built Gi 
to last a life time. Heavy 
brass fittings. Non-back- 
firing. Double ignition. 
VIM MOTOR CO. 


1, 2, 3 and 4 Cylinder 
Use Gasoline or 
Kerosene 
Your beat will provide ex- 
hilarating and healthful rec- 


equipped with a 
. It’s the old boatman’s 
g choice. Read 27 reaso ns 
why in Facts’ 

ater “Street 
SANDUS SKY, OHIO 


MULLINS STEEL BOATS CANT SINK 


Never Need 
Calking 


logged w 


— 


THE W. H. MULLINS CO. 


Safe asalife boat— 
est, easiest to row boat that 

Against Leaks or Punctures—No seams to calk—No cracks to leak—Nobad 
ooden boats—A dry boat always. 
Cost but a coat of paint to keep in commission. 


impossible to capsize—Airtight compartments—trhe lightest, clean- 
joats—No bottom faults to retard progress—Absolutely Guaranteed 
odors as from water- 
MULLINS Stee! Row Boats can’t dry out or rot out— 
Beautiful in appearance—Always ready for use, 
they are the ideal all-a-round row bout for Recreation and Livery. Over 
35,000 now in use. Write today for poautifaiy illustrated catalog of 
Row Boats, Hunting and Fishing Boats, 
410 Franklin St., Salem, Ohio, U.S. 


Motor Boats and Canoes. 


The World's Largest Boat Builders 


COST LESS -LAST LONGER THAN WOOD BOATS 
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Men’s 16 Size, (also Ladies’ O Size) Thin Model, New Mar- 
ginal Minute Dial, in Gold Filled Case, Guaranteed 
for 25 Years, plain polished orengraved, sent on 


30 DAYS FREE TRIAL #3. 


this magnif- 


Then $2.50 a Month fa? 


will pass Railroad Inspection, is the greatest bargain 
ever heard of. NO MONEY DOWN— 32.50 a Month 
after examination by you. Whether you area railroad 
man or not, this is the Watch you want. Nomatter where 
ou live we will trust you. Send us your order today. 
rite for’our free Catalog, containing over 2,000 illustra- 
tions jof Diamonds, Watches, Jewelry, Silverware, etc. It tells 
all about our easy credit plan. Write today, before you forget it. 


LOFTIS 
Perfection Diamond Ring 
This Diamond Ring, No, 
659,is our greatspecial. Fin- 
est quality pure whitediamond. 
Mounted in our famous Loftis 
**Perfection”’ 6-prorg ring, 14k 
solid gold. Special value 


Sent on approval, all charges 
prepaid. Other sizes and 
styles at $25, $40, $75, 
100. See our Catalog. 
Sent Free on 


our LOFTIS BROS. &CO., Diamond Merchants 

Leader Dent. State CHICAS O, Guaranteed 25 Years 


mplete Marine Power Plant 7. 
In this design has been incor- FIA 


porated a number of distinctive 


features which will appeal to 
every motor boat enthusiast. PI anil a pr 
You will note that there are 


two separate and distinct 
systems of ignition—the Bosch 
‘ and Delco. There are two sepa- 
rate sets plugs for each 
cylinder. e magneto is 
The Seal of Safety at Sea located in a very accessible 
position, high enough so as to be entirely free from 
bilge water, and away from the flywheel. 

In this motor, the reverse gear has been 
completely enclosed in a substantia! alum- 
inum case. The control has been central- 
ized. The lubricator is in a particularly 
convenient position for inspection. 

As usual, the Scripps Motor Company 
again leads in the introduction of these 
recognized refinements. 

17 different models, including 1, 2, 4and 
6-cylinder types, semi-speed, medium 
duty and extra heavy duty. Write for 
catalogue. You will be interested in the 
new kerosene and distillate motors and 
the new electric seli-starters. 


“Row Boat Engine 


At Last! The right idea in portable motor construc- 

* tion. A brand new principle—no gears used. 
The Gray Gearless not only makes a motor boat of any row boat, but 
it makes a better motor boat—a dependable motor boat—does 
anything that any portable motor will do and dees it better. 
Attaches with two thumb screws—runs all day on a few cents’ worth 
of gasoline. Clean—simple—sure—safe. Has more power, less 
weight, fewer parts, longer life, steers easier and gives your boat 
greater speed. Our literature gives you the inside facts about portable 
motors—and a pictorial demonstration of Gray Gearless superiority. 


9 The GRAY GEARLESS 


Jetachable 


BOAT MOTOR 


is the right engine to carry with 
you on that vacation, hunting, or 
fishing trip, because it can be 
absolutely depended upon. 

Engine shipped complete, ready 
to run in either fresh or salt water 


SCRIPPS MOTOR COMPANY ing case.” Built: by ‘the large 
ing case. Built by the largest 

marine engine builders in the 
637 Lincoln Ave., Detroit, Michigan world and backed up by a guarantee 
Scripps Motors are Carried in Stock by _that assures lasting satisfaction. 


New 
221 Fulto 


MAGNETO [a addition to our regu- 


ar inition juipment 


we can furnish either F h High 
ension Magneto or Elk t Mag 
——=e neto. See your nearest hardware or 


sporting goods dealer or any Gray 
agent. your dealer is not yet 
handling the Gray Gearless, we can 
make immediate shipment direct 
from factory. 


Gray Motor Company 


6806 Gray Motor Bidg. 
DETROIT, MICH. 


Francisco,Cal 


583-585 Market 
St. Los Ange 


Sup 


d- 2 
Montreal, Quebec, W. FE. Baker, 

Bidg., Atwater St. Winne eg, Ma 

New Orlean _ Arthur Duvic,130 Chartres St. 
Export Office 7 Battery Place, New York City. 


$F 75 Freight 
8 


Frei 
Paid 


ROWBOAT MOTOR 


A brand new member of the famous L. A. family. The fruit of 8 years’ marine motor experience and 
sold direct from factory on 


, M4 The popular outboard style of motor is now, for the first time, offered 
30 Days Free Trial for sale ata popular price. You can enjoy all the pleasures of motor- 
boating this summer—such a summer as you never had before. The L. A. is light as the lightest, 


strong as the strongest, with many exclusive refinements. It drives a 
rowboat 8 miles an hour, or slow enough to troll, Instantly 


Order today, sending $54.75, and motor will be sent, freight paid. Try it ave 
30 days. Send it Back at our expense if unsatisfactory Fully guaran 


teed. Send for L. A. catalog and post yourself on popular motor ’ 
OCK WOOD-ASH_ MOTOR CO. Dealer’s 


676 Horton St., Jackson, Mich. ; Pp r of it a 


DIAMONDS- WATCHES crepit_ rs 
| 
| — THE LAA NEW 
wt 
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Bis Money in PopCorn 


Crispettes and Candy , 
4 


& We Will Start You in the Business! 


Tell you how to make the most money with the least effort—how to get 
the crowds—how to cash in BIG from the very start! We'll help date t 
you, too, if you wish, and make it so easy that you can start at once and J 


Pay Us Later From Your Profits 


Hundreds of men and women everywhere are making BIG money in the 
ever-popular Pop Corn, Crispette and Candy Business. We. wij] - 4 - do 
for you what we have done for hundreds before you. We make the terms 
so easy that a very small amount is sufficient to start you. 


00 00 : that’s what one man took in at Braidwood 
— $6 . in 3 days Ill. Another’s sales were $225 im one day. A 
young woman’ ssalesin St. Louis were $50 in 144 hrs. Think of 

i it! Did you ever hear of such a wonderful business? Yet, you, 
too, can do as well in this easy business of BIG PROFITS. 
Now then, don’t wait—don't think you haven't enough 
money, for with our easy payment plan very little is needed. 


Dellenbarger’s Kettle-Popped Pop Corn 
A new process, means—targe, light, fluffy and tender 
kernels that melt in your mouth. Makes Crispettes 
wonderfully rich and delicious—the kind that 
“wins” the “Come-back-to-get-more” crowds. 


Start at Once—NOW! 
Send for our big, generous co-operation offer. FREE 
catalogues and full particulars explaining how we 
start you on easy payments. 
‘ Now is the time to get started. 
Write Today, SURE! Our big offer sent by return mail. 
It's up to you NOW to act—DO SO! Address 


Dellen- 
barger's 
kettle- 
Pepped 


Pep Corn C. T. DELLENBARGER & CO. improved 
. Machine made 619 W. Jackson Boul. Chicago, Ill. uto\m atic Crispette a 

) im several sizes. j Pop. orn Ball Machine. 

As a result of the numerous re uth Polar ex- 

ig plorations a considerable supply of ue wing bones, 

ordinarily very rare, have been pk the market. 

ain ell eee These bones, when dressed, polis! mounted in 

silver, make ideal stems for the briar and 


This Business for YOU | | mode into 
YSWER $50 Per Week awayyoursu:. __3s 


no money—investi- Making Photos on Post Cards Loosen your belt till it feels perfectly . ort 
u 


gate this quick pro- — Everybody's get- Control your port your trousers without strain, 
fit, easy, indepen- tingthem Most locality. pull or discomfort with the 


dent business. You popular. TROUSER 
neisible BELT 


> start at once. 
wn it permanently. , 
A ‘Worn inside the trousers, where it holds the garment 
Be your own boss. snugly, uniformly, socunely, without binding and with. 
out making its presence felt. Trousers can- 
No Experience not sag or slip; shirt can’t climb up. 
‘Necessary— No interference with deep breathing. 
Automatically adjusts itself to every 
Write at Once movement ofthe body. Ask your dealer. 
a Silk $1. Lisle 60¢. Prepaid. Order today. 
Work only part or all 
your time. Many mak- Kokomo Belt Co. 100 Main St. Kokomo, ind. 
ing more than $50 a 


Make 515.00 935.00 


Tae 
Per Day With Our Latest Invention, The 
Wonderful Ever-Ready Camera 


y 


} 

Press Makes big money right on 
the Everywhere, No the spot j \ Makes 9 styles single or group pictures direct 0» 
i post cards or tintypes without use o ms or neg- 

ulb plates, films, J NO EXPERTENOE NECESSARY. 

i ; j 4 ative. NO EXPERIENCE NECES! r. Com 
Pringing oF 500 % plete picture finished, toned and fixed in 30 
dark room. Profit / seconds HERE'S AN OPPORTUNITY TO GE! 
car a6 ro into a DIGNIFIED,. RESPECTABLE BUSINESS OF YOUR 
costs you every time you OWN with a VERY SMALL INVESTMENT and BECOME 
a press the bulb. INDEPENDENT. BIG MONEY. At carnivals, summer 
Write a tal for com- resorts, parks, picnics, anywhere. BIGGEST MONEY-MAK- 
gicte ING PROPOSITION in the. WORLD. Photos cost you 


from 1 to 2% cts. and sell for 10, 15 and 25 cta each. 


WRITE TO-DAY FOR FREE PROPOSITION & CATALOGUE. 
rhe One Minute Camera Co. THE NEW YORK FERROTYPE CO. 
Dept 545 Rand-McNally Bidg. Chicago Dept. 139, No. 168 Delapeey St., Dept. 539, No: 1126 8. Halsted St.. 


Largest Manufacturers and Distributers of One Minute Picture 
Please Mention Popular Mechanics Machines and Supplies in the World. Established 1902. 


- 
| 
\ 
SOD £ 
|We Teach You 
} the Business 
y, =5 
| | 
4 


ve 
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Think of it! Only 


$11.75 for a genuine 17- 
JewelElgin! Setina 20-year 
gold filled case. Soldtoyou 

on terms on a greatsweeping 
watch offer. Write for our new 
catalog and Special Bulletin ,show- 


ing not only this splendid o rtunit: 
but hundreds of vther big jewelry 


Monthly Payments 


Only $1.00 per month and you can become 
the owner ofa genuine Elgin 17-jewel watch— 
$2.00 down and $1.00 a month—total price of $11.75. 

Set in a 20-year gold filled case. 


DIAMONDS 


Pure color flashing stones now 
offered along with our other jewelry op- ™°™4.+ 2 
ortunities. Here is a resplendent, so!i- 
ire, genuine diamond ring: selected, glitterin down,’ $2.50 
pure colored diamond, in 14 Karat gold ring. So er mo. 
to you on the easiest terms—only a smal! amount g , 
down, then a very small payment each month. . 


Free Trial We give youa positive 30-Day Free Trial 

onany article bought from us, 380 entire days to 

ee make up your mind whether you wish tokeep it. 
to 


And if for any reason you are not satisfied return to us and we will return 
every cent you have paid most cheerfully. 


Big Jewelry Book FREE! 


Send today for our big jewelry catalog and special 80-Day Bulletin These 
show the most remarkable offers all sold on terms of $4 a month and up. 


STRAUS & SCHRAM, Inc. Chicago 


BATH TUB 


Costs little, no plumbing, requires little water. 
Weight 15 pounds, and folds into small roll. 
Full length baths, far better than tin tubs. Lasts 
for years. Write for special agents offer and full 
description. ROBINSON MFG. CO., 55 Factories Bidg., 
TOLEDO, OHIO. Aannufacturers Turkish Bath Cabinets. 


neo THE MOVING 


Necessary 
A small investment will start you 
in monev making busi- 
ness. We furnish Machine, Film, 
Lighting Equipment and com- 
Gavelng and stationary 


Write for our big 
Introductory Offer 
on the latest scien- 
tific hearing instru- 
ment, the perfected 
1914 Diploma Model of Your Hand 


New 8-Tone Mears Phone 

_ EIGHT times as efficient, EIGHT times as powerful, EIGHT 
times as convenient, EIGHT times as helpful as our former One- 
Tone model, and with double the efficiency of our well-known 4- 
Tone. Eight different adjustments instantly changed by a touch of the finger. 


4 Sold only direct from our New York office 
Free Tria nm trial at our expense. Test it for 15 days. 
ander all conditions of service. If you wish you may keep the Mears 
oR easy monthly yments, at the lowest net Laboratory price 
direct to you. Send for this offer and the Mears Booklet—FREE. 


the Hollow 


Mears Ear Phone Co., 119X 45 West 34th New York. 


Famous $35.00 Set—Now $19.80 
$2.00 a Month 


Mechanical Engineering, Gas Engine Operation, Mod- 
ern Shop Practice—the whole subject covered by experts 
from A to Z in this great big seven volume Cyclopedia, 
Everything you want to know on the subjects mentioned 
below is treated in simple, non-technical language by men 
who are not only expert engineers themselves, but great 
teachers and writers. The full, complete $6.00 edition, 
for a short time at $19.50—$2.00 a month. 


SHIPPED FRE Here’s our offer: We'll ship the 
entire seven volumes free, express 
paid, merely at your request or coupon below for seven 
days’ free examination. If you like the books, pay only 
$19.80—at $2.00 a month. Otherwise we'll take them back 
without charging you one cent. 
Subjects Thoroughly Covered 
Machine Shop Work — Vertical Milling Machine — Motor-Driven 
Shops—Shop Lighting—Forging— Electric Welding— Tool Making 
—Metallargy— Manufacture of Iron and Steel — High-Speed Steel 
—Flaws in Castings—Eleetrie Lifting Magnets— Magnetic Clutches 
— Making a Machinist — The Ideal Foreman — Pattern Making — 
Foundry Work — Automatic Coal and Ore Handling Appliances 
Machine Parts—Construction of Boilers—Types of Boilers—Boiler 
Accessories—Steam Pumps— Air Compressors —The Steam Engine 
-The Steam Tarbine—Indicators—Valve Gears — Refrigeration 
Gas Producers — Gas Engines — Automobiles — Elevators — Sheet 
Metal Work — Practical Problems in Mensuration — Mechanical 
Drawing— Drafting Room Organization Machine Design, ete. 


8,092 pages, 7x10 inches; 2.327 illustrations, full page plates, 
diagrams, ete.; hundreds of valuable tables and formulas; carefully 
cross-indexed for quick, easy reference. Bound in half red mo- 
rocco, gold stamped. 


FREE!! $12.00 Consulting Membership 


Every man who takes advantage of this offer now gets absolutely 


free our complete consulting membership, under which our entire 
staff of engineers arswers all ques 
tions and solves all your engineer 


ing problems a whole year alsso- 
lutelyfree. Onequestionanswer- @ FREE COUPON 


ed may be worth more = 


hole ~ofthe books. Usual 
whole gf Werth $18.20 te You 
books. Fillout and mailus g American Technical Society: 
yu at once, ext 
6 ; liber ul offer protects @ Cyclopedia of Mechanical Engineer- 
y yu You take no @ ing for seven days’ free examination. 
chances. You are not If I decid ay, wills $. ven 
bothered. If the books days and balance § ) a mor in 1 $19. 
n t sell themselves has been paid, when $35.00 books and $12.00 
ae u strictly on consulting membership will be mine fre 
4 keep @ Otherwise will notify you and hold books sub 
But first in- f ject to your order, Title not to until fully 
spectthem. Mail @ paid. Pop. Mech. 6-14 
the coupontoday. @ 
Technical 
Society Phave had to previous dealings with you, i refer 


Please Mention Popular Mechanice 
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; the wool felt 
in Flex-a-Tile 
3 Asphalt Shingles 
is soaked 
Shingles ¥ ga through and 
@ through with 
yj pure asphalt. 
Yy The whole is 
then coated with 
purest rubber-like 
' Gilsonite, then surfaced under 
tons of pressure with chipped § 
slate or crushed granite. Your choice 


fay of five colors—unfading, as permanently 
beautiful as the natural stone. 


F LEX-A-TILE 
Asphalt Shingles , 


| FOR THE HOME 


Tough as leather—waterproof clear 
through, Flex-a-Tiles never crack,warp, 
split or rot. They can’t. The asphalt 
me in Flex-a-Tiles is nail-insurance— 
aaa =omakes nails rust proof so shingles can't 
falloff or blow off. et, with all their super- 
ior qualities, Flex-a-Tiles are cheaper to 
mm lay than other shingles. Don’t roof un- 
mae til you get the whole Flex-a-Tile story. 
6 Free Book and Sample 
Before you deciaé on any 
roofing, send for free 


sample and A 
Fiex-a-Tile book, 


MONEY 


Make lots of it selling Our Keyless Padlock, a Wonderful 

Invention. No more key troubles—turn knob and it 

opens. Cannot be opened by anyone not knowing the 

combination; 50,000 combinations possible. Sells every- 

where — sample prepaid, $1.00. Circular free. Agents wanted. 
AMERICAN PHOTO co. 

2214 Ogden Avenue CHICAGO, ILL. 


ADVERTISING SECTION 


See Yourself in Motion Pictures 


A New Invention 
ENABLES YOU TO MAKE AND SHOW 


Motion Pictures of yourself, 
family,friends,sports,travels, 
or anything that interests 
you 


FOR PLEASURE OR 
PROFIT 


$39.20 Cash 


Also on easy payments 
con and Enlarging Machin: Your old camera taken in trade 


Send for No. 5—A 400 
80 criptive catalogue with each ane’ 


MOTION PICTURE CAMERA CO., inc., 5 West 14th St., New York 


importers and M/rs. ef motion picture apparatus 
$20 A Complete Wireless Station $20 


Receives 2000 miles Great for the MOTOR BOAT 
Sends 15 to 30 miles Great for THE CAMP 
Great for THE HOME 
This station is complete in 
every way and you could not 
geta similar set from any firm 
in the world forless than double 
the amount we ask. The out- 
fit — of a 2 inch coil, a 12 
‘condenser, our 
Jar Out’ Detector, 
tone buzzer and switch 
tells if your detector is A 
ing, one double slide silk wire 
wound tuner of yas 


No Experience Necessary— 
As Easy to Work as a Kodak 


Our “Vista” combines a perfect 
Motion Picture Camera, taking 
standard size films—a Projeetor— 


still Camera—Printer 
Mac. 


Send stamp for our bulletin ‘*P’’ of wonderful values 


NICHOLS ELECTRIC CO., 1-3 W. B’way, N. ¥. (New Address) 

The Russian press of the Far East considers that the 

bulk of raw material produced in Manchuria and Mon- 

golia will find new markets in the United States after 

the opening of the Panama Canal. Mongolian wool, it 

is thought, will be exported chiefly to the United States. 


Me Bankers and all users of pen and 
fection Guaranteed. Sent prepaid “4 
stationer’s name. 


Leaving N 
Trace, 


~ ABOUT MUSHROOMS 


How to really make bi 
rooms, is fully ae 
book, “The Truth About Mushrooms,” a 
great revolutionary improvement, things 
many growers never knew epee, Every- 
thing explained from A to Z, at first from the 

eatest ctical authority Ly $10 to 

‘0 a week to your income. Dem —— supply. 
Grow in cellars, sheds, boxes, etc. pital to 
-rofits bigger and quicker. Anyone can doit. Women and 

Now is best time, Send for Sree book. 

of Mush 4 


y, Dept. 176, i342 N. Clark St., Chicago 


big money in mush- 
in the wonderful 


to roll into our 15c cigars. 
looks. 


Only 100 at this Acquainted” 


Cink Seconds $490 


Front HacToRY DIRECT To You BYEx.ORr PARCEL POST. 


Made of Imported Havana Picadura, from our own plantations in Cuba—leaves that are too short 
They're not pretty, no bands or decorations, but you don’t smoke 
Customers cal! them Diamonds in the ‘Rough. 


All 4% inches long, some even longer. 


price. Money cheerfully refunded if you don’t receive at least 
double value. Mention strength when ordering. Our references: Dun or Bradstreet’s or any Bank. 


HIES 


EDWIN CIGARCO. Inc. - Largest Mail Order Cigar House in the World | ae 
DEPT. (HED 2338-2342 THIRD AVENUE NEW YORK C 


a “ = wound with 1000 ohms 
1 double headband and 
Me 
ar 
— 
rn MONEY MONEY 
4 
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PEERLESS —FOR ALL PURPOSES 


Boring, Polishing, Sawing San [Open Type 


This Portable Power Machine is adapted to 101 purposes requiring 
WITH portable power. Saves time—saves money. 
Operation—Machine consists of a revolving tool holder driven by 


flexible shaft from electric motor. 
F L E XI 3 LE Motors—One-quarter to one horse power. Alternating and direct 
current, open or enclosed type. Speed five hundred to thirty-five 


hundred revolutions per minute. 
S os) A FT Shafting—Constructed so as to reduce the back lash per foot to 
greater degree than any other shaft now on market. 


Casing—Steel casing on Shaft very rigid, yet flexible, can be bent 
to any position. 

We Make Any Special Attachments that may be used for Grinding, Polishing, Buff- 
ing, Drilling, Cutting Down Welded or Brazed Joints, and many other similar purposes. 


MACHINE SENT ON 10 DAYS’ FREE TRIAL 


Enclosed Type WRITE TODAY FOR DESCRIPTIVE CIRCULAR AND PRICES 
UNITED 
MANUFACTURING 
COMPANY 
1051 Commerce Trust Bidg., 


Kansas City, Mo. 


1900 Motor Washer Mlarlin Guns 


on Free Trial to Readers of Popular Mechanics 


Reduce household expenses by using this great laundry 
outfit. Cuts cost of washing to 2 cents per week. Write 


for Free Book, giving full details, to Free Catalog— 128 pages 3 
1900 WASHER CO., 6153 Court St., Binghamton, N. Y. —full of valuable information and hammeries. 


about guns and ammunition. MARLIN FIREAR co. 
Address Canadian Co., 355 Yonge St., Toronto Send: stomps to The ms 


Took in$3,539.65 in506 Days 
With Two Ten-Pinnet Alleys! 


Thrill 


Get in the amusement {Trem Vic Palmer and Scores’ of Others‘ are Coi 


~the new Money With This Wonderful NewGame. 
» Can YOU! Es 


Repeating Rifles 
in.all Cali- 
bers. epeatin 
Shotguns, 12 anc 


Bowling Game that is 
taking the public by 

storm. Ten Pinnet Alleys 

are wonderful money- ——— All 
makers wherever intro- : Ten Bowling 
duced. Scores of fellows 


are piling up snug little for- = ~ A Fortune Builder for One Man in Every Town 


tunes. Many alley owners make 
$35 To $75 A WEEK! WE GUARANTEE YOU A PROFIT 
: : or all your money back! A smal] investment starts you with 
Business Starts the minute you set up your alley! Nearly complete, high-grade Ten Pinnet equipment. Automatic Alley 
all profit! No pin boys needed! No expense but room rent! | (choice of 38 ft., 44 ft. or 50 ft.), 10 real, big, fat Ten Pins, five 
Vic Palmer took in $3,539.65 in 506 days. Another owner 5% inch Balls, etc. Great summer proposition for tents. 
of two alleys reports receipts of $18.00 per day. Loughlin oon, terme if 
says hi j ; ; : esired. at profits quickly pay for the ou me man can 
peal run a whole battery of Ten Finnet Alleys. 


EVERYBODY PLAYS! EVERYBODY PAYs! | S! OUR WONDERFUL OFFER — Write at Once for the Big Circular 


" . . . e Act now — this moment — rush a letter or postal — get the facts and fieures 

h Lt. Pinnet is an intensely fascinating, clean, wholesome, and our Liberal Proposition, Descriptive oie, ete. —_ Te = 
ivi j oct Remember, on! man each modest-sized town and neighborhood can 

apart. Enjoyed by bankers, d ors, lawyers, et in on this bi You can be that man if you act 
achers, merchants — the best people im every town. fmmediately. Send postal or letter direct to 10 


THE TEN PINNET COMPANY, 1840 Draper Street, INDIANAPOLIS, IND. 


| 
| one 
we 
poet 
=| 
| 4 
ning 
i 


154 POPULAR MECHANICS ADVERTISING SECTION 


A BOOK OF 
NEW MISSION FURNITURE 
DESIGNS 


Part 3— Mission Furniture 
HOW TO MAKE IT 


A 128 page collection of 36 
excellent new designs that 
have never before been pub- 
lished and that are entirely 
different from those in the 
books Parts One and Two 
previously issued. 


Handsome Cloth Binding 


Price 50c Postpaid 


This new number has just been 
published and those already in 
ssession of Parts One and 
wo will find this an even 
greater value in variety and 
excellence of 


A feature of the New Book 


Complete S Set of Dining-Rloom Furniture 


Designed to Harmonize y 
If you are at all handy with tools, you will find that the 
plainly written directions, dimension drawings and half- 
tone illustrations will enable you to 


Make Your Own Furniture and Save Two-Thirds 


The many who use tools for pleasure will find this book a 
working guide which will furnish many moments of delight- 
ful and profitable occupation while several of our readers 
have been able to devote their entire time to this work by 
disposing of what they have made at a nice profit. One man 
made and sold $400 worth of one piece alone. 


Parts One and Two in this series are also 50 cents each postpaid 
Ask Your Book Dealer or Address the Publishers 


POPULAR MECHANICS BOOK DEPT. 
6 N. Michigan Ave. CHICAGO | 


| 10,000 Practical Recipes 


HENLEY’S 


Twentieth Century 
Book of 


Recipes, Formulas 
and Processes 
Edited by 
GARDNER D. HISCOX, M. E. 


Contains over 10,000 Selected 
Scientific, Chemical, Techno- 
logical and Practical Recipes 
and Processes, including 
Hundreds of So-Called Trade 
Secrets for Every Business. 
This book of 800 pages is the 
most complete Book of Re- 
cipes ever published, giving thousands of recipes for the 
manufacture of valuable articles for every-day use. Hints, 
Helps, Practical Ideas and Secret Processes are revealed 
within its pages. It covers every branch of the useful 
arts and tells thousands of ways of making money and is 
just the book everyone should have at hiscommand. A 
book to which you may turn with confidence that you will 
find what you are looking for. A mine of information up- 
to-date in every respect. Contains an immense number 
of formulas that everyone ought to have that are not 
found in any other work. 


Send for descriptive literature including list of principal contents. 
Price, Cloth Binding $3.00, Half Morocco 
Binding $4.00, prepaid to any address. 

Popular Mechanics Book Dept. 

6 N. Michigan Ave., CHICAGO 


DO YOU LIKE 
TO MAKE THINCS? 


This new book 


AMATEUR 


MECHANICS 
No. 5 


tells how to make scores 
oi interesting and practi- 
cal devices and is similar 
in style to Nos. 1, 2, 3 and 
4 previously issued. 

It contains 


334 Articles—272 Illustrations—128 Pages 


Size 642 x 944 in.—Paper 


Price 25 Cents, Postpaid 


These are only a few of the good things: 

Aeroplane Kite—Amateur Mechanics’ Combination Lathe 

wn Tennis Marker—Electric Anemometer— Playground 
Ferris Whee!l—Novel Wind Vane—Camp Provision Box— 
Wind Vane with Electric Indicator—Hand Drill Press—Dry 
Cell — Picture Frame and Triangle Clamp — Enlarging 
Epotosraphs —Wet Battery — Electric Furnace — Electric 
Shaving Mug—Electric Lamp Flasher—Combination Lock 
—Multiplying Attachment for Camera— Electric Score Board 
—Galvanometer—Paddle Wheel Boat—Electric Time Light. 


For Sale by Newsdealers or the Publishers 


Popular Mechanics Book Dept. 
6 N. Michigan Ave., CHICAGO 


Building and Flying an 


AEROPLANE 


By CHAS. B. HAYWARD 
PRACTICAL Handbook 


covering not only the 
building of small models, 
: m but of full-sized gliders and 
echines. 
AN AEROPLANE _ The author has followed, 
BAY WARD in both biplane and mono- 
m plane models, the well-known 
types of Curtiss and Bleriot, 
choosing each as the simplest 
representative of its class in 
matters of construction and 
design. Detail drawings are 
given, with dimensions of al! 
parts, the methods of shaping 
the struts and ribs, the form 
of running gear, the — 
and size of ailerons and rud 
ders, the stretching of the 
fabric, the mounting of the 
motor, and assembling of the 
complete machine. The gen- 
eral instructions for flying, 
in so far as they can be given, 
are carefully laid down; the 
me*‘hod of making a start; 
the conditions under which 
flights should be undertaken; 
methods of control: banking on the turn; and what to do in 
case of failure of any part or the stopping of the motor. 
The article on Accidents and Their Lessons has been given 
principally with the idea that every young operator should 
realize the fata! results of foolhardiness, lack of experience. 
and poor building, and should correct these shortcomings as 
far as possible. fj is hoped that the book may not only be of 
invaluable assistance to the amateur builder, but may also be 
the means of turning into safer and more established paths 
the too confident inventor who might be tempted to follow his 
own ideas in an untried field. 


160 pages, 5\<x8‘<, fully illustrated with detail 
drawings. Price $1.00 postpaid to any address. 
POPULAR MECHANICS BOOK DEPT. 
6 N. Michigan Ave., CHICAGO 
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fee 


| Fromthe CanadianPacific | 


E will make you a long time 
loan— you can move on the 


land at once—your Canadian 
farm will make you independent and 


We Give You 
20 Years to Pay 


Rich Canadian land, $11 to $30 per acre—one- 
twentieth down, balance in 19 payments with interest 
at 6%. Long before final payment comes due your 
farm will have paid for itself. 


We Lend You $2000 


For Farm Improvements Only 

No other security than the land. You are given 
twenty years to pay with interest at 6%. In case of 
approved land purchaser, we advance live stock to 
the value of $1,000 on a loan basis. 

Or if you want a place already established, you will 
find one on our Ready-Made-Farm. All planned by 
our experts, and our service and advice is yours free. 


This Great Offer Is Based 
on Good Land 


Finest on earth for general mixed farming — irrigated 
and non-irrigated lands. Lecated on or near railway. ‘The 
famous Canadian West has magnificent soil, good climate, 


churches, public schools. wanes markets, good hotels, unex- 
celled transportation—and 20 years topay. ‘Time is precious. 
WRITE TODAY 


G. E. THORNTON, Colonization Agent 


Canadian Pacific Railway 
Colonization Department 112 West Adams Street, Chicago, Illinois 
FOR SALE —Town lots in all growing towns. Ask 
for information on industrial and 
business openings. 


v2) 

é AGENTS WANTED 
ff (SPARE TIME) 
3-3 EARN Knives and Razors made of Car-Van 
ox $75 to $250 (Old Damascus) steel Scientifically 
Ss Tempered, Photographic Handles. 
=" amonth. Entirely new. Sell onsight. Write 
a for Special Agency Proposition. 
es THE CANTON CUTLERY CO., Dept. 259 


SAFETY FIRST 
Yale Electric Lantern 


and Combination House Lamp, Search and Flash Light, 
is NOT ‘oy. Turn a switch and you get a flood of 
light! The safest, handiest, most simple all-around light 
for autoists, campers, sportsmen, merchant, farmer, etc. 
Eliminates: Filling, matches,oils, grease smoked chimneys, 


trimming of wicks and other troubles. Always ready when wanted. 
A sample will - e sent by prepaid 
Introductory Price $3.50 in of remit. 


tance of introductory price. Order sample and agents’ prop- 
—_— ym now—be the first. on money-back guar 
for Wanted 


vu 


Use This Camera 


10 Days FREE 


Do not send us a penny, merely send your 
name, address, etc. on coupon below, and the 
genuine Folding Naco 3-A, the camera with a 
national reputation, will be sent to you Parcel 
Post prepaid. Try it for ten days, see how 
splendidly it works, note the high grade rapid 
symmetrical lens, Naco automatic shutter, bril- 
liant reversible finder that works either horizon- 
tally or vertically, two tripod sockets, and 
improved spool holder —for either six or ten 
exposure films. This is an ideal camera, high 
grade, post card size—3'% x5's; use it for 
pleasure or profit; take pictures for making 
money, or take pictures for funor study. It isa 
great pastime and a liberal education. 

If at the end of ten days, you find that it’s just 
the camera you want, send us $2.00, and there- 
after $2.00 a month for nine months — $20.00 in 
all. If you do not want it, simply return the 
camera at our expense. You take no risk. 


This is the Greatest Camera 
Offer Ever Made in America 


This celebrated Naco 3-A Folding Camera sells for 
$20.00 cash everywhere in the world, that’s the standard 
price—we offer it to you at the same price on the easy- 
payment plan, only $2.00 a month. This is the first time 
you have ever had the opportunity to buy a standard 
high grade camera on the easy-payment plan. 


Special Film Offer You ill need_one or 


more rolls of filmto ,* 

try out this camera, and we are making a special _ 

offer: Send us 50c and we will send you a roll Y 4 * National 
of films that will take 6 pictures; after you _,** 

have taken the pictures, send the roll to ,s® Camera 
us and we will develop and print them ” Company 
and send them to you without any .s* 41415 Chestnut St. 
additional charge. ri St. Louis, Mo. 
Fill Out This Coupon Today, “ or me for ten days’ free 
and try the wonderful Naco 3-A for a trial the Naco 3-A Camera. It 
10 days, free. We will send it to you a 1 am satisfied with it, I will send 
prepaid. You take no risk. mt §2.00 as first payment, and 
then n $2.00 per month for nine months. 


Pd lf I do not wish to keep the camera, I 
Company 


a your expense. (I enclose 50c for your special 
= film offer. 
1415 Chestnut 
Street NAMB 


A big agents. Agents ‘ 
VALE MANUFACTURING 20-22 So. Clinton St., Chicago 


ac 
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> 


than an electric fan. 


THIS WONDERFUL “THERMO FAN”) 


NO ELECTRICITY—NO SPRINGS—NO NOISE 


Costs less than ™% cent per hour to operate. The motive power is created A 
by the rapid expansion of compressed air consuming less than one ounce 
of alcohol per hour to drive the 9-inch fan blades rapidly, producing a pleasant, cool and 

comfortable breeze, instead of that hard, fierce blow produced by the usual electric fan. 

Runs absolutely quiet and nothing to get out of order. Much cheaper and more convenient 

Needs no wiring, winding or troublesome “ 

any place. Just the fan for residences, summer_homes, camps, hotels, boats or any other place wanting 
comfort. Finely finished and ornamental, stands 15 inches high, weighs eight lbs. For complete, solid comfort 
send your order now and be prepared for those hot days and nights. References: Waukee Savings Bank, 


THERMO ENGINE COMPANY WAUKEE, IOWA 


tteries. Can be moved about and operated 


a \ 4G 


y Other fellows are making barrels of money 
—_ —selling our Concentrated Soft Drinks— 
ZAN O L}| greatest summer seller ever introduced. A great 
Soft Drinks|} repeater, too—one trial and they come back for 
: more. So good to drink—so easy to make— 
just add sugar and water. Many _ kinds— 
orangeade, cherry, grape, etc. Small bottle 
makes 32 glasses. Guaranteed pure, | 


Enormous Demand—Big Profits 
Easiest seller you ever struck — No experience 
needed—To show it is to sell it. Everybody wants 100 
it—every home, fair, lawn fete, isasure 


customer, Smal! package—light and convenient , 
to carry. No large investment needed. Biggest WL 
opportunity ever offered for making money quick. | 
urry up—Don’t waste time—send us a postal ! 
ecard TODAY. 
THE AMERICAN PRODUCTS COMPANY 
2049 Sycamore St., Cincinnati, Ohio 


Learn the perfection, luxury and economy of 


Colgate’s Shaving Lather 
STICK—POWDER—CREAM 
“As You Like It” 


Your dealer can supply you with the method you prefer, or we 
will send you a trial size of your favorite for 4 cents in stamps. 


AGENTS, BIG MONEY 
100 % Since it was put on 


the market one 
PROFIT ago the Eny- 
Blade Safety Razor has jumped 
into world-wide popularity. 
There’s a good reason. The Eny-Blade holds 
any safety razor blade—either one-piece fiat, 
one-piece heavy back or two-pieced reinforced 
back. It has no levers, springs or hinges to 
break, rust or wear out. Being adjustable to 
any angle enables it to shave cleaner and better 
than any other style. Agents and stores are sell- 
ing thousands daily at $1.00 each. Yow should 
be able to make from $35.00 to $100.00 a week 
just in your spare time. Send P. O. Money Order 
for 48c teday for agent’s sample, complete details, 
and exclusive territorial rights. Price will be 
advanced soon, so write today and get in on the ground floor. 

THE KNARF MANUFACTURING COMPANY 

150 Georgia St. MIDDLETOWN, OHIO, U.S.A. 


COLGATE & CO., Dept. 81, 199 Fulton St., New York 


WIN NEXT $1,200 


We tell you how; $40,000 already won by ten inexperienced 
people. Stoneman received $1,200 one month; $15,000 to date; 
Korstad $2,200 in two weeks; Schleicher $195 first 12 hours. 
Strange invention, startles the world. Gives every home a 
bathroom with hot and cold running water for $6.50; abolishes 
plumbing, water works; self-heating ; little wonder Hart sold 
16 in 3 hours, $5,000 to date; Lodewick 17 first day. Credit given; 
investigate today. Beat others to exclusivesale; means fortune. 


N MFG. CO., 3649 Allen Bldg., Toledo, Ohio 


artistic Coloring 


furniture, etc. 
DYE 


Johnson’s Prepared Wax 


Unsurpassed finish and polish for pianos, 

automobile bodies, etc. Ask for free book 
**Proper Treatment for Floors,Furniture,etc.”’ 


Stand 
ard 


Shades 


FIRE! FIRE! FIRE! 


What of it? You are protected if provided with the CHIEF'S 
EXTINGUISHER. Lowest in price; Non-freezing—Non-leaking; 
Liquid will not injure skin or fabrics; No mechanical moving 
parts; No compressed air; Will extinguish Ss, gasolene, elec- 

cal short circuits,and is perfect for moter ts, camps, autos, 
and should be in every home for general use. No re-filling or 
attention until liquid has been used on fire, Delivered prepaid at 
$3.S0 in either nickel plate or polished brass finish. Limited 
number of agents wanted. Send your check or money order to 


The S-M Sales Co., 6 Beacon St., Boston, Mass. 


. Johnson & Son, Racine, Wis. 
The Wood Finishing Authorities” 


Quickly removes grime, grease, oot, etc., from your hands, 


eeded in the household, 

garage. office and factory. A great cleanser—injures nothing. 10c cans 

every where, but if your dealer hasn't it,send us his name for a free sample. 
EN WANTED Write for liberal terms. 

THE SKAT COMPANY, DEPT. P, HARTFORD, CONN. 


leaving them white and soft. 


EASILY EARN $10 A DAY 


No selling experience necessary. Just demon- 
strating what iron will do. Every housewife 
will buy. E-Z Sad Iron only iron combining heat 
regulation and Spring Cushion Handle. ikes: 
its own heat—runs 4% hours without attention. 
Write for territory, no matter where you live. 
ENTERPRISE TOOL & METAL WORKS 

pt. 15, 126 S. Clinton St., Chicago 


Lewis Manufacturing Co., 


Every detail of construction planned and taken care of by master designers. You save 
our own time, architects’ fees, contractors’ profits and get a better home. 
he Lewis EASY BUILT Home Book tells all about ourmethod. Get 
it and post yourself on the modern economical way to build. Contains many beauti- 
ful plans of EASY-BUILT Homes. If you are going to build, write today and get 
this book. A postage stamp will save you many dollugs. 


1119 Lafayette Ave., 


the middleman’s profits, exorbitant lumber prices and high labor costs, Weship direct from the 
mil's to you. All materials sawed and worked to fit, your whole home ready to LEWIS SS 


EASY-BUILT 
Bay City, Mich HOMES 
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“LIMITED” 


MOTORCYCLES 


Comfort, Speed | 
and Satisfaction | 


Four Models 
Single and Twin | 


With or without TWO SPEED, MECHANICAL FOOT STARTER, 
starts motor from either side when machine is off stand. 


Comfortable folding foot boards. Many other exclusive features not 
found elsewhere. The Machine with an abundance of power, built for 
men who want quality. Ask for dealer’s proposition and catalogue. 


FEILBACH MOTOR COMPANY 


1175 HOLTON ST. MILWAUKEE, WIS. 


Small Gas and Gasoline Engines || 15 Days’ FREE Use 


Air and Water Cooled. “4, % and iH. P. 


Electric light plants from 6 to 50 ae All prices, All kinds MOTH 
of electrical apparatus. Motors, Dynamos and Batteries, 
Gas, Gasoline and Steam engines from \ h. p. up. Get our No. 
12 Toy and Engine or No. 20 Engines and General Catalogs, 
Ten cents each. (Coin preferred.) Refunded on first order. 


AMATEUR MECHANICS SUPPLY CO. 
860 G, Monadnock Block, CHICAGO 


HANG UP YOUR SHAVING BRUSH 


—To prolong its life—and for sanitary reasons, con- 
venience and neatness. Send us 10 cents (coin or 
stamps) for mailir ou one of our solid brass, nickel- 


A Piedmont Southern Red 


plated Shaving Brush Holders. Fits any shaving Cedar Chest makes ideal birthday, 
brush; fits anywh-re. Keeps the brush neat, clean, wedding or graduation gift. Proteet furs and 
dry and sweet. Forces dust and poisonous alkalis to woolens from moths, mice, dust and damp. [very 
home needs one. Beat itiful, and economical 
drain off. Makes shaving a pleasure instead we task, fe illustrate 46 sh pwing ta Pled> 
Cutlery catalog on request. Established 95 years, mont Chests and book ‘‘Story of Red ¢ ar.’ Postpaid. Free. Write today. 


C. Klauberg & Bros., 171-173 William St., New York PIEDMONT RED CEDAR CHEST cO., Dept. 33, Statesville, N. C. 


BIG MONEY-MAKER 
the AUTO-PHOTO MACHINE 


Is a marvelous invention. It takes, develops and delivers a perfect 
framed medallion photo in sixty seconds. Place them where the crowds 
go—in stores, parks, summer resorts, arcades, carnivals, rinks, etc. 


BUILD AN INDEPENDENT BUSINESS 


Operates automatically; attracts the crowd; produces 
Many Make | perfect pictures; pleases its patrons; works day or 
night; pays for itself quickly. Sales limited by pop- 
ulation of territory. Auto-Photo Medallions become a fad. Get 
a monopoly on this business while your territory is open. Invest 
in a real “Silver Mine.” Write at once for full information. 
Per Day MAKE $5,000 TO $10,000 THIS YEAR 
THE UNITED VENDING MCH. CO., Inc., 847 E. 93d St., CLEVELAND, OHIO 
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‘“‘The Coast Line to Mackinac” 
“Mackinac Island is Calling You” 


E LINES Where the waters of Lake Michigan meet Lake Huron, 
lies this historic summer resort of the north country. It was never was so 
beautiful as now. The cool breezes, the beautiful scenery, the primeval 
woods, and smiling waters, with rowing, sailing, fishing, bathing, golfing 
and sight-seeing, furnish endless amusement for every minute of your stay. 
First class hotel accommodations and boarding houses at reasonable rates. 
For recreation and rest, Mackinac Island is the ideal spot. 


Six Trips Weekly 


from Detroit to Mackinac Island. Special 
Steamer, two trips weekly from Cleveland 
direct to Mackinac Island, making no stops en- 
route except at Detroit every trip. This is a 
particular steamer for particular people. No 
extra fare charged, and sale of tickets limited to 
sleeping capacity of steamer. Direct connec- 
tions at Detroit with Coast Line Steamers. 
Your Railroad Tickets are available for 
transportation on D.4 C.Line steamers between 
Detroit and Buffalo or Detroit and Cleveland, 
either direction. Information regardiug routes 
and rates furnished on request. For illustra- 
ted pamphlet and Great Lakes map, write in- 
cluding two cent stamp to 


Detroit & Cleveland Navigation Co. 
26 Wayne Street, 

DETROIT, MICHIGAN 
PHILIP H. McMILLAN, Pres. 


a A. A. SCHANTZ, Vice-Pres. and Gen’l Mgr. 
L. G. LEWIS, Gen’! Pass. Agent. 
All D. & C. Steamers arrive and de from 
New Third Avenue , Det 


Make | $5. 00 to $25.00 | LEARN TO PITCH 


with our “DANDY” POST CARD and TIN TYPE Machines Lessons by “ MATTY,” ED. WA 18H,“ DOO” 
which make pictures direct on post cards or tin types WHITE WaLtth, rer) N, * NAP ” 
o achines. 0.00 up to ).00, 

smal] investment an your own boss. rite T 

to the MAIN office and factory of Ferrotype Georiy described and ILLUSTRATED b; 


Post Card Machines and Supplies. SE wus LESSONS 
BENSON DRY PLATE & CAMERA CO. S. DEARBORN ST., DEP. 108, CHICAGO, IL\. 


agents 50c postpaid. HOME SPECIALTY 


MAGIC SILVER BATTERY With My Camera Taking Pictures — A. I. 


Shinnbaum. You can doeven better. Write 


Housewife’s Friend pis our Catalogue, €x- 
Scouring Serubbing — ~ ully how, without any former 
little will do or experience, hundreds of young 
work in 10 Minutes that Eno —- - making big money. Don't Miss 
Patented has heretofore taken 5 } of 
hours, and DO IT BETTER : ancialily. Send today for Full Particulars. 


iver Cleaning Battery, by a mild galvanic action, The Jamestown Ferrotype Co., Dept. 3-40, 1126 S. Halsted St., Chieago, Ill. 


ed; does not harm silverware in the least. Sample battery and terms to 
CO., Box 165, NEW CASTLE, PA. 
PANAMA PACIFIC EXPOSITION 


Wear one of these beautiful San Francis- 
co 1915 Watch Fobs. The 25c fob is a swell 
erticle, The We fob is made of white metal, 

class and artistic. An ideal souve- 


New Typewriter 


a i $18 Typewriter that E. M. JACOBS, 114A Sansome St., San Francisco, Cal. 


does work of $100 machine. Easily carried ° - Send 
Typewriter has al! important improve- CHAUFFEURS ~OWNERS- BEGIN WERS FREE 
ments—standard keyboard, reversible ribbon. Clear carbon <<. contains 40 illustrated pages of valuable information. 


copies. Weighs 4% lbs, For h ti J - 
oD ome wetting Balls THE AMERICAN CHAUFFEUR, Butler Ba. Cincinnati, 0. 


by Elliott-Fisher Billing Machine experts—has 250 
Benne Do your Printine! 
7 age oO boo 
= 


a eleans the most badly tarnished or corroded silverware, solid or 
HELP BOOST! 


other machines have 
satisfied- 


guar- 


printin for press catalog. TYPE, cards, paper, o:' 
fits, samples. THE PRESS CO., Meriden, Conn. 


BUYS THIS PRINTING PRESS 
The e “Ideal” is an absolutely practical 


printing press, suitable for 

home. . It's a wonder— always re for 

— y lealers’ profits. Write for a copy of our 
free catalog of printing presses and supplies. 


IDEAL PRESS €0., 2011 N. Lawndale Ave., Chicago, Ill, 


Agents—Get Our Proposition. 
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When the Light is Faint 


You cannot always wait for light—you must 
make the most of what there is. At such 
a time you'll be glad you have a 


“TESSAR [ENS 


The remarkable speed of the Ic Tessar (three times 
as fast as ordinary lenses)—its superior illumination 
and its sharpness over the entire field make it un- 
surpassed for uniformly successful work. 


Write us for a sample print and our catalog. 
You can try a Tessar—ask your dealer, 


Bausch £7 lomb Optical G. 


634 ST. PAUL STREET ROCHESTER, N.Y. 
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DWIGGINS 


LAST LONGER 


FENCES 


COST LESS 
Mii Greatest values ever 


== offered in fences and 


gates for lawn and cemetery, farm, field and poultry yard. 
WRITE TODAY FOR FREE CATALOG AND PRICE 
DWIGGINS WIRE FENCE CO., 237 Dwiggins Ave., (ab a Ind. 


A bright, 
cléan,clear, safe Electric 
Light for your home, store or church. 
Complete outfit as low as $265. Send for 


book which tells the story. 
UNIVERSAL BATTERY CO. 


3411 So. La Salle St., Chicago 
We make all kinds of storage bat- 
teries for the trade. 


3H. P. Single Cylinder . . 
6H. P. Double Cylinder . 
12H. P, Four Cylinder . . . 100 
Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service, 
feepec ially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze bearings, 
THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


3 YEARS TO PAY 
| Meister Piano in’, home 
Price $175.00 


$5 AMONTH 


No cash payment down. No interest 
—no extras. Pianostool and scarf free. 


ROTHSCHILD & COMPANY 
Dept. S16 CHICAGO, ILL. 
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Owners! 


$15 Equips Your Car 
Front and Rear with 


‘Shock Absorbers 


Double Spiral 


Vanadium 


Springs 


the 


de- 
Ford Cars by 
ster Designer 


whose success in large 
factories has attracted 
wide attention. Long 


Make rough coil sensitive to slight - 


roads smooth — ¢ 


est jar, yet tough and 
take up all the ci ae durable, outlastin 
an any car. 
jerking or This is an entire! 
n vale fering new principle. Origh- 


nal patents Sept. 9, 
1913—patents cove ring 
double spiral spring 
and other improve- 

ments here illustrated 


You restin your 
You ride 


tion of sitting in —= 
the cabin o — now pending. 
large i No friction whatever. 


Mud-proof—ice proof. 
Temco Shock Absorb- 
ers work with your 


Sold on 
30 Days’ 
FREE Trial 


Order today a this absolute, money-back 


tee bas: 

fi you cannot ‘obtain the Temco Shock Ab- 
sorbers from your nearest supply house, order 
them direct from us. You can apply them yourself as easi 

ou putontires, Nochanges—no readjustments—no holes to dei 
Price $15 pre paid to any address in the er now—or write 
for x. ete information with illus 
trated circular—free. 


The Temco Electric Motor Co. 
1006 Sugar St. Leipsic, O. 
DEALERS: We are receiving orders for Temeco 
Shock Absorbers from ~ 

We want you to fit them. 
Write ws today for terms 
and prices. 

The Temco Electric 
Motor Co. are the pat- 
entees, owners and 
manufacturers of the 
sor re- 

tofore know nm to the 
trade as -W oad 
Smooothers.”” _Thous- 
ands of pt in daily 
use, 


Please Mention Popular Mechanics 


Teneo Shock | 
for set of eS 
Save your tires— Gs 
yourengine—your § 
fuel—save your § 
repair and upkeep = 
expense, 
a 
| | 
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“I have ridden many different 
motorcycles, and a Henderson for 
eighteen thousand miles. I can do 
seventy-five miles an hour and in 
one year’s service have had no 
mechanical troubles. It is the easiest 
to start, the fastest to get away and 
the most satisfactory of any machine 


I have ever ridden.’’ ——-N. D. Bennett, 


LOS ANGELES, CAL. 


There is not a Henderson owner 
in the country who would go back 
to the single or twin cylinder motor- 
cycle after experiencing the easy riding 
qualities of this four cylinder beauty 
—-due to its advantages of long wheel 
base and low center of gravity. 

We have an interesting booklet on 
the Henderson. It will teach you 
how to judge a motorcycle. 


“We Mail It on Request” 


Henderson Motorcycle Co. 
Detroit, Michigan 


OF THE 


Motorcycle 
By W. J. JACKMAN, M.E. 


Pocket Size, 250 pages, 
fully illustrated, Leather 
and Cloth, Round Corners, 
Red — KY “Show How” Book for Owners 
and Operators of Motorcycles. 
CONTENTS 


Inception and Evolution of the Motorcycle—Modern 
Machines and tueir Vital Parte—Howto Master the 
Mechenism— Production and Application of, Motive 
Power—Construction and Operation of the Carburetor— 
What the Carburetor Does—Ignition Systems— Batteries 
and Magnetos—Practical Methods of Handling—Various 


Types of Motors—Theory and Effect of Internal Com- 
bustion—Troubles of all Kinds and How to Avoid or 
Overcome Them— Lubrication Methods— Transmission 
or Drive Systems—How to Compute Horse Power— 
Relation of Power and Speed—Weather Effects on 
Gasoline Engines—Cost of Maintenance on Basis of 
Mileage—Some Don'ts that will sare Time and Money— 
Selecting a Motorcycle—Hinte for the Buyer—What 
an Owner should do on receiving a New Machine— 


The First Ride. 


FLEXIBLE LEATHER $1 Postpaid 
Price, CLOTH BINDING ~- 1.00) any address 


Popular Mechanics Book Dept. 
6 N. Michigan Ave., CHICAGO 


The Modern 


Gasoline Automobile 
Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M. E. 


Motorists, Students, Sales- 
men, Demonstrators, Re- 
n, Chauffeurs, 

arage Owners, and even 
Designers or Engineers 
need this work because it 
is complete, authoritative 
and thoroughly up-to-date. 
Other works dealing with 
Automobile Construction 
published in the past, 
make no reference to 
modern improvements, be- 
cause of their recent devel- 
opment. All are fully dis- 
cussed and illustrated in 
this volume. 


A Counptote Automobile Book 
Showing Every Recent Improvement 
CONTAINS SPECIAL CHAPTERS ON Modern 


Automobiles. Il. How 
Power is Generated. L Principal Parts of Gasoline Engines, Their 
Design, Construc nd Application. IV. Construction Details of 
Pistons. V. Tionid Foels Used aa Methods of Vaporizing to Obtain Ex- 
losive Gas. V1. Automobile Power-Plant Ignition Systems Outlined. VII. 
Reasons for Lubrication of Mec lil. Utility of Clutches and 
Gearsets. IX. The Chassis and Its fF X. Wheels, as and Tires. 
XI. Motor Car Equipment and XIL. Opera ner Advices and 
Explanation of Automobile Control Methods. Xl. Hints to Assist in 
Locating Power- Plant Troubles. XIV. Keeping Up the Motor-Car Chassis. 


Over 700 (6x9 in.) pages Ten Large Folding Plates 
500 Illustrations. Price, $2.50 Postpaid 


POPULAR MECHANICS BOOK DEPARTMENT 
6 N. Michigan Ave., CHICAGO 
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POPULAR MECHANICS 


Take the “Grind” 
Out of Grinding 
In home or shop, @& 
hours of labor 


with a grindstone 
can be reduced to 


minutes with an 


easy-running, 
fast-cutting Used by 
PIKE PEERLESS 


SL ‘TOOL GRINDER 


The Pike Patented Bevel Guide enables anyone to 
grind an edge true—and do it in record time, without 
drawing the temper or “burning” the steel. 


Guaranteed Forever against all mechanical defects. 
Pike Peerless Junior, Pike Peerless Senior, $7. 
Foot Power $1.50 extra. Other Pike grinders from $3 
up at your hardware or tool dealer’s. Under Pike 
trademark you can also get the best stone for every 
other sharpening need—for home as well as shop. 
Ask to see a Pike Kantbreak Knife Sharpener, a Pike 
Strop Hone or a Pike India Oilstone ( fastest cutting, 
longest lasting). All guaranteed. “PICK A PIKE.” 


FREE A Pike India Stone. Send 4c to cover packing 
and mailing and get a handy Pike India Vest 
Pocket Stone free—greut for penknives, etc. Mention 
dealer's name and we'll also send “How to Sharpen,” best 
book ever written on the subject. You'll! be ple Write today, 


PIKE MFG. CO., 70 Main St., Pike, N. H. 


We have accurate scale drawings and knock-down 
parts of all man-carrying aeroplanes for class-room 
demonstrations, exhibition purposes, etc. 
Students of aeronautics, everyone with an 
inquiring turn of mind, should con- 
struct one of these fascinating modela 
PRICES OF 3-Ft. MODEL SCALE DRAW 
INGS—Curtiss Flying Boat, 25c; Nieuport 
Monoplane, 25c; Bleriot Monopiane, 15c; 
C Wright Biplane, 25c; Curtiss 

A URTIS9 Hydroaeroplane, 35c; Cecil Peolt Champion Racer, 

Complete Set of Six $1.25 Postpaid 

50 pp. Ideal Model Aeroplane Supply Catalog Se. 

IDEAL AEROPLANE & SUPPLY 00., 82-88 West B’way, N.Y. 


a Day Easy! 


that’s what you can make y in 


BUILD 
A r 


th ear ‘‘snapping the crowds’’ at 
year nothing Beaches, Ball Parks, 
Pairs, etc., with a 


+ DIAMOND POST CARD GUN 
. marvelous all-metal camera 
that takes, develops, finishes 
7 : 4 sizes of Post Cards, includ- 


ing pe size; photo buttons at 
the rate of 5 to 8 a minute. No e: needed, no 
oe plates, films or dark room required. Welte for free booklet to 


DIAMONDS 2 


at 1/50 the cost- IN SOLID GOLD RINGS 


See Them Before You Buy 


Health? Take Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 
treatment. If your mind or body is tired, open 
your pores and feel the rapid change in your 
condition, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically con- 
Structed bath cabinet ever made for the home. 
Great $2 Book Sent Free—*' The Philosoph 

of Health and Beauty.’’ Write today. ented 

BINSON MFG, ce 
1007 N. 12th St. TOLEDO, O. 
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New 25-Year 

Thin Model Guaranteed 

17-Jewel Gold-Strata 


Movement 


SENT APPROVAL 


To Popular Mechanics readers who mail cou 
low at once, we will send this beautiful “ Thin 

Model” 25-year guaranteed Gold-Strata Watch, 

subject to examination and opereval without one 


cent in advance—but YOU UST BE QUICK. 


This superb Watch is indeed a triumph in 
the art of watch-making. The photograph 
above shows the actual size of the Watch. 
The movement is the famous 17-Jewel 
Illinois 12 size “Bridge Model” Movement. 


This Watch is not only a perfect time- 
keeper, but the graceful thin model Gold- 
Strata case lends it a beauty and distinc- 
tion which will make it a constant joy to 
you every time you look at it. 


Payments—Only $2 a Month 


This is the greatest “ watch value” in America, 
but we do not ask you to take our word for it. 
Our plan is to send you this beautiful Watch on 
approval so that you can see the Watch itself and 
examine it carefully before paying us any money 
or obligating yourself in any way. not send 
us one cent now. Just fill out and mail coupon 
below and we will then send you the Watch, carefully 
packed, express a. After you have examined this 
wonderful you decide to keep it, you may send 


atch, i 
us 7 $2 a month till the special price of $22.50 is paid. 
But if the Watch is not satisfactory, and you do not 
wish to keep it, then you may return it to us “ express 
collect.” . you see, you take absolutely no risk. 


FREE MONOGRAM OFFER To those who mail 


coupon low 


* promptly, we offer to engrave by 


THE *% hand, their initials on the back of 
THOMPSON *., this watch in exquisite ribbon 
COMPANY, *® monogram letters. So then, if 


1127-29 Pine St., ‘%, youanswer promptly, you may 
St. Louis, Mo. (6-14) % have your own initials hand- 


‘, somely engraved by hand 
Send me for examination your ® 0D the back of this superb watch, 
17-jewel, 25-year guaranteed *, free of charge. Jeweler's regular 


Gold-Strata 12 size Watch, express “@ Charge is from $1.50 to $2, but 
if you are prompt, we wiil do 
This is a 


prepaid. If Watch is satisfactory I 
will send you $2 as first payment and “oe #* for you free. 
price of $22.50 is paid. If the Watch is % 
not satisfactory and I do not wishtokeep % 
it, I will return the Watch at your expense, 
as offered Popular Mechanics readers. 


Please Mention Popular Mechanics 
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3 

a Day 

for 
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; [STONES] Every stone is a special selection. Yours wili be perfect. 
For 10 years particular customers have bought Baroda’s 
as perfect substitutes—the most deceptive stone sold. Sent 
TARE REAL) C.O. D. for examination or Parcel Post returnable in 3 days 
if not right, Man's or Lady’s ring 1-C stone as illustrated, 

Stud or Pin $4.98. Catalog Free—shows full line. 

atent ring Dept 

GEMS) zauge 10c. Baroda Co., St. Chicago nity 
gn and mail 
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162 


A Bicycle Rider wrote: 


“The Trial Sample 
Convinced Me” 


When you have torn apart that 
sample you will know the name of at 


Send 4c for | 
mailing cost | 
on this 25¢ red | 
Vitalic mud | 
guard splasher | 


This 64-Page 
Free Catalog 


Come- Packt Furniture, sold direct from fac- 
tory to home on a year’s trial, saves you 25 
to 50%. Home Furnishing Department 
helps you make best selections. Money-Back 
Guarantee. Write for Catalog today. 
COME-PACKT FURNITURE Co. 
501 Fernwood Ave. Toledo, Ohio 


lp On Credit 


y High Grade WALTHAM and 
ELGIN MOVEMENTS 


least one good tire. How can you tell ? 
rubber, as elastic and live as a rubber 
band. You will find two thicknesses 
of motorcycle tire fabric woven of 
welded together 
with rubber that it 
is almost impossible 
resiliency of the heavy tread will impress you. 
Five minutes’ work on that sample will convince you 
Send 4c for Mud Guard Splasher 
Just to be sure you will write before you 
forget, we will send the 25c red Vitalic Mud 
FREE Book and Sample 
Send for this sample and for our book, 
‘“The Truth from Tube to Tread,’’ an 
19th and Plum Sts., ERIE, PA. 
Largest Single Manufacturer of Bieyele Tires in the World Pa 
ARE YOU A BUILDER? IF S80, SEND FOR 
OUR CATALOGUE, CIROULAR AND PRICES. 
UNIVERSAL MACHINERY COMPANY, MILWAUKEE, WIS. 
GRAPE FRUIT AND ORANGE TREES ‘to ) 
who reserve one of our choice Citrus Fruit and Truc} 


You will pull away the inner tube 

triply twisted Vitalic thread — fabric 
to separate them. 
that Vitalic Tires are good for months and months of 

Guard Splasher, shown in upper corner, for 

interesting explanation of tire quality. 

IRES 
FREE 


and note that it is extra heavy, pure 
layers so firmly J, 
Finally, the thick- 
hard, grinding service. 
4c to pay mailing cost. 
CONTINENTAL RUBBER WORKS 
CYCLECAR MOTORS and PARTS 
only 336 cents per acre per day in tracts of 10 acres or more. This small inve=" 


We sell the finest watches made. No 
matter where you live, 


YOUR CREDIT IS GOOD 
Better goods at lower prices. Write for Big 
Free Catalog of Watches, Diamonds, Jewelry, 
rware and our Easy Terms of Payment. 
MILLER-HOEFER COMPANY 
306 Miller Bidg., Detroit, 


ment buys you independence and a future. See our ad on page 167, May issue « 
Popular Mechanics, or write today for large free illustrated book on Florida land 


NORTH TAMPA LAND CO, 837 Marquette Bidg., Chicago, !!. 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 
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MOTION PICTURE 


MAKING AND EXHIBITING 


By JOHN B. RATHBUN, B.S.C.E. 
Associate Editor of MOTOGRAPHY 


240 Pages ‘Fully Iilustrated 


A comprehensive volume 
treating the principles of 
Motography; the making of 
Motion Pictures; the Scen- 
ario; Film Exhibiting; Col- 
oring and Taking Pictures; 
Covering all departments of 
mechanical, technical and 
business production and 
operation in full detail. 


CONTENTS 

Mrsography— The Zoetrope—Celluloid—Films—Kinetoscope 
—Modern_ Projector—Optical System—Motion Head—Inter- 
mittent Movements—-Film Gate—Rewinding—The Screen— 
Making the Picture—Manufacture—Incombustible Films— 
Classification—The Producer—The Players—Studio Pictures 
—Yard Pictures—Trick Pictures—The Scenario—Writing and 
Selling the Scenario—The Theater—Starting the Theater— 
Airdome — Program—Advertising—Tickets — Profitable Side 
Lines — Projector — Optical _ System — Condenser Lens 

Objective Lens — Adjustable Lenses — Matched Lens—Focus- 
ing — Law on Lamp Adjusting — Light —Wiring — Patching 
Films — Sprockets—The Take-Up — Startin Song Slides— 
Announcement Slides — Private Lighting Plants — Booth — 
Kells and Buzzers—Batteries—One Bell from Several! Lines, etc. 
Conduct of Shows—Censorship—Ventilating Fans—Exhausters 
— Coloring Films — Different Methods — Talking Pictures. 


Price: Cloth, Gold Stamping $1.00 
Popular Mechanics Book Dept. 


6 N. Michigan Ave., CHICAGO 


MOTION PICTURE WORK 


By DAVID S. HULFISH 

Technical Editor of Motography 

618 pages 

with hundreds of full-puge 

half-tones, diagrams and 
illustrations 


Price $3.00 


Prepaid to any address 


HIS book is the first 
and only one to 
cover adequately 

the entire field of this 
great industry. It deals 
with both the manufac- 
turing and exhibiting of 
film pictures. The 
A general reference work onthe WOrker in either field 


optical lantern, motion head, pro- j i 

jecting machines, talking will be deeply interested 
color motography, fixedcamerapho- jn the detail and tech- 
tography, motography, photo-plays, . 

motion picture Center, maamapemens nique of the other, and 
and operation, ience, ram, 

ete. ‘The drawings, diagrams and Will profit by that 
photographs used have been pre- broader knowledge. The 
pared especially for this work and . ° 

their instructive value is as greatas Deginner requires a 
of ithe text itself. Thisbook complete knowledge of 
instruction to the ‘theceands sr both branches to fit himself 
workers in the motion picture field. for work in either branch. 


POPULAR MECHANICS BOOK DEPT. 
6 N. Michigan Avenue, CHICACO | 


Just Out!! 


A New Camera 


- 


Weighs 
24 


Mandel-ette” 


The most wonderful sensation of this age. A 
gigantic success. Every man, woman and child can now 
be his own photographer. The **Mandel-ette” 


A One Minute Camera 


that takes and finishes 
pictures in one minute, 
No Experience Needed 


J 

No Plates or Films—No Printing or Dark Room 

This is just what you have been waiting for— 
a camera that can be operated easily and without one 
bit of experience in photography.The po po are enap- 
ped DIRECT ON THE POST CARDS and are finished 
right within the camera in less than one minute. 

The “Mandel-ette” weighs only 24 ounces 
and embodies a camera, dark room and developing cham- 
berallin one, _ Capacity W paper post cards(2%x3 inches) 
at one time. ads in day light. The “Mandel- 
ette” hasaspecial lens with universal focus, Perfect work- 
ing guaranteed shutter. Our “3 in 1" developer finishes 
the pictures in less than one minute without any other solu- 
tions. No over-developing. So simple that a child 
can make pictures as well as grown-ups. Get a**Mandel- 
ette” for your vacation and know real ‘‘picture-taking”’ 

oys.. No fuss or muss—nobother or expense, Everybody will soon 
ave hi jandel-ette”. GET YOURS NOW. Take advantage of this 


Special Introductory Offer 


To introduce the *Mandel-ette”’’everywhere, 
we make this special, attractive offer to you. 


$5 For a Complete Outfit $5 


By Parcel Post 50 Cents Extra 
This outfit includes the wonderful *“*“Mandel- 
ette”’ camera and everything that is needed to make sixteen 
finished pictures. Additional Post Cards 25c per package. The 
Mandel-ette” is sold upon our absolute guarantee— 
Your Money Back If Not Satisfactory 


Send $5.00 With This Coupon Today 


SPECIAL OFFER COUPON 


The Chicago Ferrotype Co. 
A208 Forvetyee Bidg., Chicago, or Dept. A286 89-91 Delancey St., New York 
GENTLEMEN:—Enclosed please find $5.00, (50e extra by parcel 
Post), Send me atonce one ‘“MANDEL-ETTE’’ came complete 
outfit for maklag sixteen finished photographs. 


Send today for free descriptive booklet to either office. 


THE CHICAGO FERROTYPE COMPANY 
A286 Cerrotype Bidg., Chicago, or Dept. A286, 89-91 Delancey St., New York 
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FOLDING TYPEWRITER 


Manufacturing efficiency, combined with the 
cleverest mechanical construction known to the type- 
writer industry, enables us to offer you a complete high 
grade machine at the moderate price of 50 dollars. No 
other one machine (no matter what its price) has all of 
the Corona features. 


It is not a heavy, cumbersome affair — the 
Corona weighs but 6 lbs. and has a folding carriage that 
reduces its size to approximately 3%” x10%" x9’. 
Everywhere you go you can take a Corona _— 
Other Corona advantages are — universal keyboar 

two color ribbon, visible writing, light touch, hig sper 
escapement, stenciling device, back spacer—in fact, all the 
modern improvements found on the heavier machine-. 


Don’t even think of buying a typewriter before seeing 
the Corona. 


Send today for attractive bookict No. 32 that gives full particulars. 


THE STARA TYPEWRITER COMPANY. GROTON, N. Y. 
New York Office, 141 West 42nd St 
Agencies in principal cities of an tomy 


AGENTS WANTED 


r clothes washer. eighs only two pounds. omen gra 

leaves the factory equipped with it at $1.50; 200% profit. Thoroughly cleans tub of clothes 

e 9” in three minutes. Washday no longer dreaded. Mrs. 

h “E) Marrick earned $90 first three weeks. A 14-year-old 

ampi1on Kansas boy made $55.40 outside school hours during Sep- 

tember. Send for catalog today and get your county right, 


Spark Plugs which is free. Wendell Washer Co., 313 Oak St., Leipsic, 0. 
The makers of the Overland, like the MONEY IN MUSHROOMS 


makers of the Ford, Studebaker, Metz, Add $10 to $50 a Week to Your Income 
Maxwell, and the 48 other most promi- Grow Mushrooms intericring with your regule 
nent cars, chose Champion Spark Plugs occupation. Small beds, 5 x 10 ft , costing practically nothing to start, 
for standard factory equipment. cap Dato is them. on woking 
They wanted the best spark plug because a. ee 
they wanted to send their cars out at high- A. 


est efficiency. They tried and tested 
every spark plug produced. They all 
selected ‘‘Champions.’’ They’ve done 
your experimenting. Take the benefit of 
their decision. 

There is a Champion Spark Plug for 
every automobile, motor truck, motor- 
cycle, cycle car, motorboat, aeroplane, 
and stationary motor. Ask your dealer 
which Champion to get for yours. 


Champion Spark Plug Company “OO Buys the F amous 


UNIVERSAL 
new CRESCENT wooo 
sells at a very attractive price and is adapted for 
a wide range of work. ou will find complete 
description in the new Crescent 
catalog just off the pres. It is free 
for the asking. It tells about our 
line of baod saws, jointers, saw 
tables, planers, Universal wood workers, 
planers and matchers, variety wood workers. 
swing cut, off srinders and 
shapers. CENT 
The CRESC NT Src! HINE co. 
LEETONIA, OHIO 


Largest Manufacturers of Spark Plugs in the World ES 

R.A.Stranahan,Pres. F.D.Stranahan, Treas. —- Sor th Signal Coats ise 
Great jue e money—has sivi eatures wi 

407 Avondale Avenue, TOLEDO, OHIO you. Stylish and serviceable. A ee teenee with railroad men. 


4 Ask your dealer. If he hasn't Signal 
Sent at our risk Shirts, send us his name and your size, 
and we will express C.O.D. Return at our expense if not satisfied. 
Style folder and sample swatches sent iree, Write today. Union Made. 
Hilker-Wiechers Mfg. Co.,1254 Mound Ave., Racine, Wis. 
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BRITISH COLUMBIA 


There’s Money in 


for YOU 


Get it without Leaving Home 


This opportunity is for ambitious Men and Women. _ It’s a Main Line Oppor- 

tunity in a Main Line Town—a Supreme Opportunity to make Money Without 

Leaving Home. It’s Your Opportunity created 4 the erg: of the Grand 
e 


Trunk Pacific Railway across the continent and t 


roughout stern Canada 


--8600 miles of track. $100 to $500 profit per Lot are Common to purchasers 
of Grand Trunk Pacific Main Line New Town Property. 


$2 


A Month — No Interest 


Never before has property been 
offered in any new town on the 
Grand Trunk Pacific Railway at 
such low prices and on terms as 
easy as $2 a month, No Interest. 


Prominent People 
Endorse the 
Easy Payment Plan 


“T am tremendously interested in 
your plan togive thesalaried man and 
woman the same opportunity the mil- 
lionaire has had. My personal inves 
tigations lead me to believe that 
Stuart River has a big future.”’ 

JAMES OLIVER OuURWOOD, 

Novelis Magazine Writer and 

Special Investigator, Owosso, Mich. 

“The time in the history of a town 
to buy for big profits is just previous 
to great developments. That time is 
here now for Stuart River. In my 
opinion there will be great achieve- 
ments there.” 

Mrs. Saran ©. STEVENS, 
International Falls, Minnesota. 

“I think your selling plan for the 
townsite of Stuart River is unusually 
liberal. I personally have met many 
persons who have made fortunes from 
investments in Western Canada new 
towns. It affords me great pleasure 
to recommend your Company and the 
Stuart River E Term Plan.”’ 

F. COLEMAN, 
Canadian Manager, Sanset Magazine, 
Vancouver, B. ©. 

“Fortunately I am a customer of 
the Transcontinenta! Townsite Co., 
Ltd., and as I am well pleased with 
my former purchases and with their 
manner of doing business, I am natur- 
ally interested in Stuart River,” 

N. Yor«, Banker, 
Hammond, Minnesota. 

“T have been entirely satisfied in all 
of my several deals with you. J think 
your new departure in offering such 
easy terms on the Stuart River town- 
site is an excellent plan.” 

B. WALKER, Publisher. 
Montreal and New York. 

“T think you are making 4 aplendid 
move in giving the small and deserv 
ing investor a chance to get in on the 
ground floor at Stuart iver. In my 
Opinion it isa_big step in the right 
direction and I am glad to see your 
company make it.” 

_J&ewetr E. RIcKER, JR., 
Editor, Opportunity M ine, 
Chicago, Illinois. 


Transcontinental Townsite Co., Ltd. 


Authorized Agents ADDRESS ........ 
649 Sterling Bank Bldg.,Winnipeg, Canada 


Stuart River, BRITISH COLUMBIA 


Last important town to be established on Main Line 


Grand Trunk Pacific Railway 


Stuart River offers you the biggest opportunity of the year — the last of 
its kind. The building of the Grand Trunk Pacific Railway, 8600 miles of 
track, has made the establishment of new towns in Western Canada necessary 
to xm the need of the hundreds of thousands of settlers rushing in. The 
Main Line of the Grand Trunk Pacific is now completed. Stuart River is the 

important town on the Main Line to be established. Stuart River is in 
the heart of Central British Columbia at the confluence of the Nechaco and 
Stuart Rivers on 800 miles of navigable ye Thousands of settlers 
are rushing into the Stuart River Valley and they are demanding that 
Stuart River become an important commercial, educational and social center. 


$400 Profit—Would You Refuse It? 


Otto Peetz, of Milwaukee, did. Earl Slaick, Indianapolis, accepted $600 
a. F. W. Crawford, South Fort George, made $500 clear gain. rs. 
elson, Winnipeg, said “*NO” when $600 was offered her. If Peetz, Slaick, 
Crawford, Nelson and hundreds of others can take advantage of money 
making opportunities without leaving home, you can, These men and 
women purchased property from us in various Grand Trunk Pacific new 
towns and have ted. Now comes your opportunity to follow their lead. 


No Matter Where You Live 


Regardless of whether you are man or woman, a wage earner, a mil- 
lionaire, or ona salary, you can take advantage of this biggest opportunity 
the year. Never before has property been offered in any new town on 
the Grand Trunk Pacific Railway at prices so low and terms as easy as $2 a 
month, No Interest. These low prices and easy terms are being given in 
Stuart River in order that everyone, regardless of their financial condition, 
may have the same fair opportunity to secure property in the last important 
town to be established on the Main Line of the Grand Trunk Pacific Rail- 
way: also these low prices and easy terms will tend to develop the town 
rapidly, making it one of the leading towns of the entire Grand Trunk 
Pacific system — leading towns create traffic. 


Buy Low—Sell High—We Will Help You 


If you are looking for a business location, thousands of new dollars are 
waiting to be rung up on your cash register at STUART RIVER. All lines 
of business are wanted—big openings for manufacturing and businesses of 
various kinds. If you are not content with your present location, secure a 
lot in Stuart River at the lowest price and terms as easy as $2 a month, No 
Interest. Sell later at an advance. We render our clients valuable assistance 
by helping them to dispose of their property in various Grand Trunk Pacific 
new towns after the towns have develo and the property has increased 
in value. Some of the biggest 
fortunes in Canada have had 
Transcontinental Townsite Co., Ltd. 
Authorized Agents 

our opportunity to secure a 
ict ina new town, the astim- 649 Sterling Bank Bldg., 


ant town to be estab- innipeg, Canada 
ished on the Main Line of 


es Without obligating me in any way, hurry complete infor- 

ae] a pease mation on Stuart River, British Columbia, to me. I under- 

Statied’ iefeemacion voi stand this is the last important town to be established on 

Gee ‘ ppointme nt by getting Main Line Grand Trunk Pacific Railway and that lots may 

the coupon to us early. be secured on terms as easy as $2 a month, No Interest 
NAME. 
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MADE ONE MONTH 


WITH A “LONG” CRISPETTE MACHINE 


That’s what Mr. Eakin made—paid his last $10 for I am looking for other men who 
rent of a store window—at the end of 30 days had $1500 in | want a business of theirown. I want 
the bank—today he is independent. A Crispette machine | to start them in the business that 
and Crispettes did it. made me rich. If you go about it 

Mr. Perrin, Cal., took in $380 in one day —every right you can make as much money 
nickel brought him almost 4c profit. as I have. 


I Want You to Come to See Me at My Expense 


Up to 300 miles I’ll pay your traveling expenses 
if you buy. I want to meet you face to face 


H.W.EAKIN 
who made $1,500 
in one month. 


I'll show you records of success of other men 
that will thrill and inspire you. Ill read you 
letters of users that willtake your breath away. 


400% Profit 


Every nickel you take in nets 
you almost 4 cents profit. = 

You can make lots of 
money this summer at 
fairs, parks, circuses, 
summer resorts, then next 
winter rent a window as 
Mr. Eakin did, or a small room 
and keep on making money. It’s agreat 
business — an all year-round money maker. 
FREE—My book “Dollars & Sense” 48 pages 


illustrated, complete information and story of how If built 
my business. Write for it. Read it, then come to Springfield. 


W. Z. LONG, 901 High St., Springfield, Ohio ¥ 


and show you the wonder- 
ful possibilities in the 
Popcorn Crispette 
business. teach 

you how to start 
—show you how to 
make Crispettes 
by my special 
secret formula. 


There is room for one of 
these Crispettes Machines 
in every city and town of 


500 population in the U.S. 


$100.00 a day can be 


made with this machine 


The Camera Book Free! 


Sent to you free and prepaid for your name and address. No obligatiorts. 

= = im Everybody who likes pictures should have it. 

The Camera Book—now given away free. 
j ] $ 00 and we ship you 

= the Great ingento Outfit 

“™ for PERSONAL EXAMINATION. A 

startling offer made to prove the over- 

whelming superiority of the great Irgento 

Cameras that are now equipped with Genuine 

Acutic Lenses, WRITE TODAY for this great 
offer and Camera Book. Ali Free. 


BURKE & JAMES, Inc., Dept. 240-258 E. Ontario St., Chicago, 


Home Toilet Clipper WILL START 
Costs only price of two hair cuts. Motherscut i 4 dail 
your boy’s hair at home. Men trim your own = 
air. Save $3 to $5 a year. Anyone can use capital; send for free instructive 
the Home Toilet Clipper. Knives made of booklet, giving plans of operation. 


finest razor steel. Cuts perfectly. Stayssharp. G. F. REDMOND, Depi. 306-A, BOSTON, MASS. 
Send 50 cents for one today. Your money 
back if you are not delighted with it. 
CHICAGO FLEXIBLE SHAFT CO H 


Makers of famous Stewart horse clippers. 


BUY PLUMBING ona HEA 


wee J at WHOLESA Will Save 


tae 
\ ; Don’t pay retail prices, Full stock on hand 
for prompt shipment. Send for /ree catalog. 


B. P. KAROL, 768 to 772 W. Harrison St., CHICAGO 


MONEY! MONEY! MONEY! 


\. Make lots of it, selling our Electric Lanterns. 

\ No Matches! No Oil! Safe and convenient. 
} Household necessity. Everyone buys. No 
competition! Lift Lantern by the bail, and light 
ison. Sample prepaid $3.75. Circular Free. 


AMERICAN MINUTE PHOTO CO., Lantern Dept. No. 40 
2214 Ogden Ave. CHICAGO, ILL. 


MAKE BIG INCOME 


Men and Women can do this all the year 
at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. Crop sells for 
$.50 to $1.00 a Ib. $20.00 a week easily 
made. Great demand, markets waiting 
Start Now. Write for big 32 page Free 
Illustrated Booklet and learn how to do it. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 


For the Shop 
and Home Use 


Many designs shown 

in our catalog. The best of material 
and construction is used, making our 
benches the highest quality. 

Grand Rapids Hand Screw Co. 


1620 Front St.,GRAND RAPIDS, MICH. 
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| Make It A Harley-Davidson Vacation 
_| Spend your vacation touring with a Harley-Davidson Two-Speed 
| Twin. If you wish to take a friend or the family with you attach | 


the sidecar. The 1914 Hariey-Davidson Two-Speed Twin is the 
ideal machine for vacation touring trips. Its two-speed and ex- 
a traordinary power permit you to travel through sand and mud as | 
= well as over hills impassable to the ordinary motorcycle. 
4 Step-Starter Double Brake Control | 
| With the patented Harley-Davidson Youcan operate thc extra large Harley- 


he year 
cellars, 


elis for 
easily 
vaiting. 
Free 
do it. 


, MASS. 


Step-Starter you need not hesitate to 
stop the motor because of the bother 
of dismounting, placing the machine 
on the stand, etc. You know a simple 
downward push on either pedal will 
engage the Step-Starter and start the 
motor. 


Double Clutch Control 


You can engage and release the clutcn 
by a simple pressure of heel or toe, or 
if you desire by the ordinary hand 
lever. 


Davidson brake by a pedal convenient- 
ly located on the foot board or by back 
pedaling on either pedal. 


Folding Foot Boards 


Extra sturdy, long, folding foot boards 
permit of a variety of touring positions. 


Ful-Floteing Seat 


Every Harley-Davidson today is built 
with a Ful-Floteing Seat, the greatest 
comfort device ever incorporated in a 
motorcycle. The Ful-Floteing Seat 
absorbs all the jolts, jars and vibration 
due to rough roads, etc. 


The latest models of the Harley-Davidson are 
now on display by all Harley-Davidson dealers, 


Complete 1914 catalog together with your dealer’s name 
will be forwarded on request. Address 


HARLEY-DAVIDSON MOTOR COMPANY 


Producers of High-Grade Motorcycles for More Than Twelve Yeare 


389 B Street 


MILWAUKEE, WIS. 
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The world’s greatest automobile engineers have been anities ars years to produce 


a high grade, low cost, low upkeep, small motor vehicle. 


One that would give 


years of service with the minimum of depreciation—The Mercury is the result. 
A small car of beautiful lines,—more comfortable than an easy chair, yet powerful 
enough to carry two passengers anywhere at a speed up to 50 miles an hour, 


“"MONOCAR MODEL 


A real high grade small motor 
vehicle with Beautiful Lines, Com- 
fortable Seats, Exceptionally Easy 
Riding Qualities, Powerful Silent 
Motor, Speed enough for anyone 
and an average upkeep cost of only 
one cent a mile. 


DELIVERY MODEL 


Built of the highest grade materials 
and Nationally advertised parts— 
DELUXE MOTOR—HYATT and 
BOWER ROLLER BEARINGS— 
UNIVERSAL WIRE WHEELS 
and FRICTION TRANSMISSION. 
A car which will give you real service, 
requiring only a minimum investment 
and maintenance. 


The Seats Fit Like Your 
Favorite Armchair 


Real comfort procurable by the tandem seat- 
ing, no crowding or interfering with your 
fellow passenger, something which is impos- 
sible in the average side-by-side small car. 


The Mercury has found enthusiastic owners 
in every walk of life, both for pleasure and 
business. The Monocar Model, with its roomy 
compartment in the rear for samples or lug- 
gage, is particularly adapted to the use of 
Salesmen, Doctors, Contractors or Real Estate 
Men, who must have a rapid and economical 
means of making their business calls. 


As a Pleasure Car 


The Mercury appeals to everyone. It will 
negotiate any average road with the greatest 
comfort. Riding in a Mercury is a new sen- 
sation. The tandem seating arrangement 
makes possible a perfect distribution of weight 
which adds years to the life of the car and 
reduces the road shocks to the minimum. 
It is a generally conceded fact that the average cost 
driving an automobile i is from 15c to 30c a mile.— 
The Mercury gives you all the advantages of a big 
car, except 7 passenger capacity, for 1c per mile. 


Think of it! 35 to 40 miles on a single gallon of 
gasoline—10,000 miles from one set of tires. 


Write or wire at once for catalog and 
name of nearest dealer. His allotment 
may already be sold. 


Mercury Cyclecar Co. 
800 Scotten Ave., Detroit, Mich., U.S. A. 
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3 Is always a misfortune to an 
. honest man because it disturbs 
| business and creates incon- 
venience. But such a man can 

_ be safeguarded from financial 

loss by having a policy in the 

Hartford whose obligations for 


| 104 years have been 


Hartford Fire Insurance Company 


Hartford, Connecticut 
INSIST on the HARTFORD 


Agents Everywhere 
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The Truth About Two-Speeds 


The riding season of a Two-Speed year has 
opened up with the roads alive with over 30,000 


TWO-SPEED 
interest centers today in the ‘Two-Speed gear. Old riders 
—new riders—engineers—manufacturers—all are giving their most extensive 

M ne to the Two-Speed device. It has suddenly acquired a universa! 

acceptance as a true advancement in 
motorcycle construction. 


But Two-Speeds are not new to the Indian— 
they are not a novelty—not a 1914 feature to 
be exploited. 


The Indian advocated Two-Speeds long before 
other manufacturers had begun to realize 
their possibilities. 


Our five years’ experience in Two-Speed con- 
struction—season after season of road use and 
test—has made a practical piece of mechanism 
with all the mechanical fallacies eliminated. 


Widespread demand has created quantity 
production, reducing manufacturing cost to a 
margin below average, and has made it pos- 
sible for you to purchase a Two-Speed 7 H. P. 
Indian Twin for $275.00, F. O. B. Factory. 


The Indian Two- Speed is the supreme type 
of motorcycle. It conquers any road. Will 
start from a standstill on any ridable grade. 
Takes a hill like a bird. Increases wonder- 
fully the flexibility and pull of the motor. 
Throttles down to a walking pace in con- 
gested traffic. 


The /Jndian Two-Speed Gear is a certainty. 
You should be satisfied with nothing less than 
a known and proven mechanical achievement. 


1914 Catalog Ready 


HENDEE MANUFACTURING CO. 
816 STATE ST., SPRINGFIELD, MASS. 


(Largest Motorcycle Manufacturers in the World) 


Branches and Service Stations: 
Chicago Dallas Kansas City Minneapolis Denver 
San Francisco Atlanta Toronto Melbourne London 
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The Vogue of 
‘Bull’? Durham & | | 


in fresh, delicious, hand-made cigarettes, was never so redominant 
as it is today. Men of wealth and cultured taste every where—in the 
exclusive club, on the private yacht, along the avenue, at eve 
notable gathering and occasion—roll their own cigarettes with 
“Bull”? Durham, to suit their individual preference. 

“Bull” Durham Cigarettes have a wonderful, unique, exquisite 
savor and relish, found in no other cigarettes — in no other tobacco. 


GENUINE 


‘BULL DURHAM 


SMOKING TOBACCO 


(Enough for forty hand-made cigarettes in each 5¢ sack) 


The inimitable flavor of “Bull” Durham cannot be duplicated 
in a ready-made cigarette—the delicate, elusive fragrance would 
escape long before the cigarette is smoked. It can only be retained 

the bulk of in 
urham sack —and enjoyed in the 
Fe Learn this distinctive form of tobacco 
enjoyment today—‘“‘roll your own.” 
An illustrated Booklet, show- 
ing how to “Roll Your Own,” FREE 
and a Book of cigarette papers, 
will both be mailed, free, to any address in U.S 


on postal request. Address “Bull” Durham. 
Durham, N. C. Room 1124. 


a THE AMERICAN TOBACCO COMPANY 
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$15 Draftsman’s 
Working Outfit 


I'll give you this 
complete $15.00 
outfit free as soon as 
you enroll. 
cal regular working 
instruments—just 
the kind I use my- 
self. Sent to you absolutely free. Send 


personal trainin 
they go along. 


Practi- 


HAT?’S the ordinary salary for a Drafts- 


man. Hundreds making much more. I have 
trained hundreds of men—given them the practical 


instruction that put them in the big money class, 
The opportunities are almost unlimited. Jobs paying from $75 
to $100 a week are open right now. Send me the coupon now. 
i'll send you free and prepaid a new book on drafting and tell 
you how you can qualify for one of the big jobs. 


You Can Do It 


Yes, sir—YOU can become a draftsman and get into 

e big money class. No experience necessary. I will give you 

ractical instruction—the kind that the big firms are demand- 

ng—right in you own home. And furthermore, | will give you 

this instruction just so long as you need it. I guarantee to 

train you in practical drafting and designing until you are in 
@ position paying at least $125.00 a month. 


Chief Draftsman Will Instruct You 


I am Chief Draftsman of a large and well known 
company. For over 20 years I have been doing the highest 
paid drafting work and I know just the kind of training that 
the big firms are demanding. Practical instruction is absolutely 
necessary and it is by practical instruction that | fit you to ac- 
cept a high salaried position. My offer to give personal in- 
struction to a few ambitious men is limited. Send the coupon. 


Positions Open Now 


Right now—this very minute—there are 
many positions open that pay $3,000 and more per 
ear to the right men who have learned drafting. 
here is lots of room at the top. I got there my- 
self but have found all around incompetent men 


holding poor positions. They had not 
been trained right. The thing | want | 4 Guarantee 


E Whil L i things right. YOU can get one of the J St least $12 to $175 
arn e earn hg big jobs soon if you will merely send Jf antee to furnish you 
I have even perfected a plan which gives 


you an opportunity to begin earning money as soon 
as you have enrolled as one of my personal stu- 


dents. This enables a few young men or older men 
who could not otherwise take up this practical, en e oupon 


which I give, to pay their way as 


to do is to train you in the practical fj Te instruct you watit 
. petent and in a 
the coupon. way you ought to be trained; to show permanent paying 


you what to avoid and how to do om } 


me your name on the free coupon ff mans working outht 
below. No obligations of any kind. [tence fromthee 


Free Course Offer Coupon Put your name and address on the coupon 


Chief Draftsman 


i or a letter or a post card and send to me today. 
I'll send you absolutely free and prepaid the new 


Engineer’s Equipment Co. book on drafting “Successful Draftsmanship” and tell you 
Div. 919X ae Chicago, Ut. all about my great offer to train you to become an expert 
Without any obligation to me whatso- draftsman. No obligations in sending the coupon. Don't 


ever, please mail your book “ 


Successful delay an instant—your opportunity to get into the big 


Draftsmanshi: ,”’ and full particulars of 


ur liberal “‘Personal Instruction”’ offer money class is here. The coupon starts you up the 
a few students. It is understood that to success. Send it—now. 
1 am obligated in no way whatever. 


— CHIEF DRAFTSMAN 


Address 


a Engineers Equipment Co. (Inc.) Div. 919X, Chicago 
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972 Genuine Perfect Cut DIAMONDS 


GES) $97.50 per carat—world’s bottom price for diamonds—guaranteed genuine 
a. —guaranteed Perfect Cut—guaranteed $150 per carat retail value! To make 


this money-saving price we must import our diamonds direct to you from the European cutters; 

aravasy| WE have had to wipe out the waste and losses of middlemen; have had to build a nation-wide 

money sace business so that a small profit on thousands of sales would pay! $97.50 per carat has amazed 

jewelers as well as the public—for they must pay $115 to $125 per carat wholesale— must resell 

to you at $150 per carat and more! Basch offers you a cash-saving of more than $50 per carat; greater convenience and safety 
in selecting a diamond than any store affords (read “Basch Plan’’ below)—and protects you with the famous 


Basch MONEY BACK GUARANTEE 


—it’s a wonderful written contract issued with every diamond: | 

gives you the right to return any diamond anytime within 2 years 
and we'll pay you back the full price IN CASH less 10‘-; also 
permits you to exchange our diamonds at the FULL PRICE anytime! It also 
legally certifies CARAT WEIGHT, Quality and Value! Think of the satisfac- 
tion it meansto own and wear a diamond knowing youcan*’cash in” your invest- 

ment at a moment’s notice! “See that your Diamond is Basch Guaranteed.” 


The Basch Plan: SEE FIRST! 


Thousands buy diamonds from us by Mail because our Plan is 35- 
year-tested and proven RIGHT! You are more certain of satis- 
faction—surer to get bigger value here! At no time need you risk 
even one penny. Don’t even send a deposit. Just make a selection 
—we send it to you on approval —at our expense—without obligating you to 
buy! Send it back at our expense if you don’t plainly see a saving of : ol 
more! The Basch Plan offers you unlimited choice from thousands of ‘solid 
gold ‘and platinum mountings — which for special reasons we price at 


FACTORY COST in our own shops! 


These Basch Values Prove Our Claims 


Ci—14K. Solitaire. 1 carat dia. $101. +4 C7? —14K. Solit. Stud, Lea arat dian. $ 99.75 


t 


C2—14K. Fancy Ring, *c. dia. 38 C8 —14K. barscrews, lwo \c.dia. 138.00 
C3— 14K. Twin Ring. two *.c. dia. $7.80 C10—14K. 6 tooth, carat dia. $0.80 
C4—14K. Engraved,  curat dia. 22.80 (C11—14K. Belcher carat d 73.00 
CS—14K. Pierced, carat dia, 12.00 (C12-14K. Flat Belcher, ej 91.25 
C6é—14K. Fancy Ring, ‘sc. dia. 35.28 | C13—14K. Lion's Paw, « dia 38.25 


Always buy Diamonds By THE CARAT! 
Otherwise you can’t compare prices and values! We have sold 
diamonds by the carat for 35 years. Very few jewelers sell by the 
carat. No “installment” jewelers sell by the carat. Yet they all 


buy by the carat! What measure of value can you use when carat 
weight and price per carat are concealed? Think this over: then read 


This 128 page DE LUXE 
DIAMOND BOOK 


The costliest, most com- 
plete diamond guide yet 


illustrations. More than 


a catalogue, for it pons information about diamonds Please mail me Free, copy of your 128 page 
acquired in a life-time of specializing by recognized De Luxe Basch Diamond Book illustrated 
diamond experts. Enables you to judge diamond qualities, in colors. I am not obligated in any way 


to compare values, to buy intelligently. Shows most artistic, 

new and fashionable ideas in diamond mountinges—I4K solid 
gold, platinum, onyx, inlaid, et« Full particulars of the 
Basch Plan, importer’s prices and money back guarantee. 

Shows a complete line of Watches and Jewelry of all stand- 
ard makes, catalogued et FACTORY prices—these prices 
by comparison are startling. 


MAIL COUPON OR WRITE TO | 


in requesting this book. 


Name 


Address 


Mail to L. BASCH & CO., 


Dept. R247, State & Quincy Sts., ¢ hic ago 


L. BASCH & CO. 


Lept. R247, State & Quincy Sts., CHICAGO og 


W. F. HALL PRINTIN VPAN 
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A Mans Deinh - 
A Womans Drink- 


Gverybodys Denk les 


good—and keenly 
delicious. Thirst-quenching 
and refreshing. 


The national beverage—and yours. 


Demand the genuine by full name~ 


Nicknames encourage substitution. 


Wheacver THE COCA-COLA COMPANY 


ATLANTA, GA. 
_ Arrow think 
of Coca-Cola 
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